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ABSTRACT 

This document is the second in a series of three 
documents, which together contain 27 case studies on the uses of cost 
analysis in educational planning. The case studies are presented to 
help planners and administrators see how cost analysis can be used to 
improve the efficiency of their educational systems, or to get the 
best value existing resources. Topics examined in these eight case 
studies include the cost of introducing a reform in primary education 
in the Ivory Coast, the role of cost analysis in the 1962 reform of 
primary education in Madagascar, the use of educational cost models 
in planning the extension of compulsory education in Norway^ marginal 
costs for marginal decisions about team teaching in Barbados, the 
role of cost analysis in planning a teacher-training program in 
Poland, and the costing of a program for expanded secondary education 
in Brazil. Other topics consider the use of cost-benefit analysis 
both as a guide to educational resource allocation in India and as a 
tool to compare the rates of return to education in Colombia. 
(Author/DN) 
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Preface 



During the Second United Nations Development Decade most countries, whe- 
ther industrialized or 'developing', will be facing increasingly pressing financial 
strain in meeting their enormous and urgent needs in the realm of education, 

Both planners and administrators will in future have to take into greater 
account the economic aspects involved in their plans, and explore every means 
of improving the efficiency of their educational systems so as to get the best 
value from existing resources. Experience has proved that an indispensable 
technique for this purpose is analysis of the costs of education, by means of 
which it is possible to: 

check the economic validity of educational plans; 

draw up a precise programme of expenditure over the planning period; 

estimate both the- costs and the real economic consequences of specific 

projects; 

facilitate decision-making when several alternative possibilities exist for the 
allocation of funds. 

To illustrate these techniques as clearly as possible the International Institute 
for Educational Planning (HEP) put in hand, in 1968, a large-scale research 
project on the uses of cost analysis in educational planning. The aim of the 
study was to carry out a pragmatic inquiry into actual practice in order to pro- 
vide planners with a general view of the various ways of using cost analysis and 
with practical hints on the application of these ways to their own particular 
needs. Mr. Philip H, Coombs, the former Director of the Institute, was respon- 
sible for the technical direction of the work, assisted by Mr. Jacques Hallak, 
also of the Institute, and with the co-operation of a number of IIEP staff mem- 
bers; the project took over two years and was carried out in three stages. 

In the first stage, a methodological note was prepared, laying down the 
general lines on which the research would be carried out. As many examples 
as possible of experiences in this field were considered, from which a diver- 
sified sample of 27 cases was selected for study ;n depth. 

The second stage was to gather and analyse, the statistical information for 
each case in this sample, and to compile an analytical report based on the 
data collected for each case study. For these activities the IIEP was greatly 
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assisted by the co-operation of specialists in the various countries and of inter- 
national experts, especially those of Unesco. 

In the third stage the guidelines and principal lessons emerging from an 
analysis of all the case studies were summed up by Mr. Coombs and Mr. 
Hallak in a synthesis report (which is bemg published separately). 

The project was financed principally by the United States Agency for Inter- 
national Development (USAID) and the Swedish International Development 
Authority (SIDA), to whom the HEP wishes to express its deepest gratitude. The 
Institute would also like to thank the many officials, educators, and specialists 
who, both in the countries studied and in the various Departments of Unesco, 
have unstintingly given us their assistance in bringing this project to fruition. 
Responsibility for the content of all reports, however, rests with the authors 
named. 



Raymond Poignant 
Director, IIEP 



An introductory explanation 



The twenty-seven case studies carried out by the HEP on the uses of cost 
analysis in educational planning are extremely diversified in every respect. 
They are widely scattered geographically; they are fairly well distributed by 
level and type of education or training (the two notable deficiencies being 
teacher training and non-fomial education); they vary in breadth of coverage, 
ranging from individual projects to entire formal educational systems; and, 
most important, they illustrate the diversity of uses to which cost analysis can 
be put. 

Broadly speaking, the cases illustrate feven principal purposes which cosL 
analysis can serve: (1) costing and testing the ec iromic feasibility of educational 
plans; (2) evaluating and improving the allocation of available educational 
resources (e.g. by principal levels and types of education); (3) weighing the 
comparative advantages of alternative ways to pursue the same educational 
objectives; (4) determining both the short- and long-term cost implications of a 
particular project; (5) estimating the introductory costs and the likely longer- 
term cost impacts of a major educational innovation; (6) conducting a general 
search for ways to improve efficiency and productivity; and (7) checking the 
economic implications and feasibility of special policy decisions before they are 
made. 

The case studies can also be usefully classified from a different angle, accord- 
ing to three degrees of educational change involved: (1) the linear expansion of 
an existing educational system or sub-system without substantial change in its 
characteristics (the simplest case); (2) significant modifications of existing 
educational arrangements aimed at improving the qualitative performance and 
efficiency of the system, but still without radically altering its form and methods 
(decidedly more difficult); and (3) fundamental innovations aimed at drastically 
altering the system's structure, content, and performance, or even creating alter- 
native teaching-learning 'systems' to replace or supplement the old ones (the 
most complex case). 

About half of the case studies were prepared entirely by HEP staff members 
from original documentation, supplemented where necessary by field visits. 
The rest were prepared under HEP guidance by outside consultants with first- 



hand knowledge of the case in question. The descriptions of the authors given 
at the opening of each case study refer to the positions they held at the time the 
studies were prepared. 

As might be expected, the cases vary greatly in the amount of evidence 
available, in the simplicity or sophistication of the methods employed, and in 
the amount they have to teach to others. Interestingly, when we checked the 
complete cases with experienced people, there was wide agreement that the 
*thin* cases (in terms of the spareness of data available and the crudeness of 
the method used) were often the most instructive, because educators in other 
countries could most readily identify their own situation with them. 

These cases, it should be emphasized, are not offered as models to be emu- 
lated. In fact in no few instances the chief lessons are, in a sense, negative ones; 
the greatest value lies perhaps in the analysis of the shortcomings of the methods 
used and in the suggestions of alternative methods that fiiight have been used. 
Put above all, the cases lend an air of reality to the whole subject. They de- 
monstrate to the hard-pressed and hard-headed administrator who has grown 
sceptical of abstract theorizing that his colleagues elsewhere, with problems 
rather similar to his own, have actually made a stab at cost analysis with useful 
practical results. Hopefully such an administrator will browse through a few 
of these cases himself and be inspired to try a few stabs of his own. 



P.H.C. AND J. H. 

Paris, 1972. 
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Woodhall. Philip H. Coombs and Jacques Kallak servco as principal advisers to 
the study. The Institute gratefully acknowledges the helpful eo-operation of the 
government of the Ivory Coast in providing the basic data for the study. 



Introduction 



Primary education in the Ivory Coast Republic is now facing two important 
problems. The first is the low output of the primary schools owing to the large 
number of repeats and, to a lesser extent, to the number of drop-outs. The second 
problem is the fact that primary schooling has been so far one of the facto-s 
influencing rural rhigration. 

The development of primary schooling and the possibility of extending it to the 
entire school-age population requires certain fundamental changes in order to 
increase the efficiency of primary schooling and reduce its effect on the population 
movement towards the cities and towns, in view of the fact that the economy 
will continue to be predominantly agricultural for quite a number of years. 

Moreover, the rapid increase of primary schooling during the last few yeais has 
entailed a large increase in the number of pupils admitted to the secondary schools. 
Bui the Planning Ministry's forecasts of qualified manpower requirements for the 
next ten years do not justify the present rate of growth of secondary education. A 
re-appraisal of the primary-school system is therefore necessary, to prevent 
increased primary enrolment from causing a corresponding increase in new enrol- 
ments at the secondary level. 

These considerations pointed to a need for a reform of primary education in 
the Ivory Coast Republic, involving a new orientation of primary schooling. 
Since most of the pupils who finish primary school cannot be admitted to secondary 
schools, post-primary instruction will be specially organized for them — an informal 
type of instruction given by primary-school teachers with the aid of television. 
In order to facilitate the organization of this new type of instruction, to increase 
the yield of primary education, and to accelerate the introduction of a new primary 
curriculum, two important decisions have been taken by the Ivory Coast govern- 
ment: the large-scale use of school television, and improvement in the quali- 
fications of teachers. 

This case study is concerned with the effects of these two decisions on the 
capital and current costs of primary education and with the question of the 
financing of this expenditure — in the light of expected future development of 
available resources and the expenditure required for the othei levels of education. 
Its purpose is not to evaluate the Ivory Coast primary-education reform, nor to 
pass judgement on the efficiency of school television as a medium of instruction. 
Rather, the aim is to show how estimates were made of the cost of the reform and 
the part which cost analysis played in its preparation and planning. 

First, however, we give some general information on primary schooling in the 
Ivory Coast Republic. 
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I. Recent developments and situation 
of Ivory Coast primary schools 

A. The enrolment increase 

From 1958 to 1966, enrolment in public and private primary schools mOre than 
doubled, from 165,233 to 381,452. Public school enrolment increased more than 
that in private schools, whose share of the total declined from 36 per cent in 
1958/59 to 27 per cent in 1966/67. 

This steady increase in total enrolment, however, conceals two important 
features: the stabilization of new admissions and the unequal development of the 
enrolment in different parts of the country. An analysis of enrolment structure in 
public primary schools by grades shows that while total enrolment regularly 
increased, the numbers of first-grade pupils tended to become stable after 1962/63. 

Thus, the increase in total enrolment during the last few years has been due not 
to an increased number of new pupils, but to the progression of first-grade pupils 
through the succeeding grades. While the primary-school enrolment rate for the 
Ivory Coast as a whole is about 40 per cent, there are great disparities between 
areas. In the school, districts of the south-east, the Abidjan area, the enrolment 
rate exceeds 75 per cent, but it declines considerably towards the north-west; 
in the school district of Seguela, for example, the average rate for the whole 
district is only 9.7 per cent, which means even lower rates in the completely rural 
areas. 



B. The yield of primary education 

In 1966 the Ministry of education published statistics showing the numerical 
distribution of pupils during the entire duration of school attendance (see Table 1). 
These statistics identify pupils in different grades according to the year in which 
they were first registered for primary-school attendance; thus a cohort of pupils, 
enrolled in a given year, can be followed throughout the period of schooling. 
It has been found that for every ten thousand new pupils enrolled for the first 



Table 1. Distribution of pupils by total number of years spent in primary school 



Grades (forms) 


1st 


2nd 


3rd . 


4Ui 


5 th 


6tli 


Normal promotion 


62 680 


38 795 


31 605 


23 432 


18 825 


15 145 


+ 1 year 


28 183 


21 773 


20 591 


17 281 


16415 


15 162 


+ 2 years 


1 978 


4 346 


6 458 


6 445 


7 199 


8 441 


4- 3 or more years 


418 


664 


1 459 


1 336 


1 583 


1 531 


Total 


93 259 


67 578 


60113 


48 494 


44 022 


40 279 



SOURCE Ivory Coast Ministry of national education, Situation de VEnsei^ncment au Icr iatxvier 1966 
(Educational Situation as of 1 January 1966), Abidjan. 1966. p. 122. 
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grade, 818 receive their primary-sc»iool certificate at the end of six years (the 
normal period of primary schooling), 1,040 at the end of seven years, 671 at the 
end of eight years and 86 at the end of niiie years or more, making a total of 2,615 
who finally complete their primary schooling. In order to produce these 2,615 
primary-schooi graduates, 55,959 pupil years were needed, in other words 21,39 
years per primary-school graduate, instead of the theoretical six years. 

This method of measuring output tends, however, to under-value the real yield; 
it does not take into account drop-outs, who have nevertheless acquired a 
certain minimum of knowledge, even though not completing their primary 
schooling. 

If we assume that those who have successfully completed the first four years of 
primary schooling will be capable of retaining and developing the knowledge 
acquired at school, then a second estimate of output can be made. 5,832 out of 
every 10,000 pupils starling the first grade successfully complete the first four 
grades. However, in order to produce these 5,832 pupils, 41,460 pupil years of 
schooling were necessary, or 7.10 years per pupil instead of the minimum of four 
years. ^ 

Thus, in whatever way it is defined, the output of primary education in the 
Ivory Coast seems very low and needs to be improved.^ 



C. Expenditure and unit costs of primary education 

The national budget constitutes the main source of finance for primary education, 
although the local authorities, in particular the villages, have resources of their 
own and devote part of them to c*ducation, mainly in the form of capital expendi- 
ture. It is, however, very difficult to estimate local expenditures on education, 
because the local budgets do not isolate such expenditures and also becaiise their 
share cannot always be assess'^d in monetary terms. 

Foreign aid also plays a part in the financing of education by contributing 
towards the salaries of technical assistants, although there are few technical 
assistants engaged in the primary-school system (37 in 1967/68). The share of 
external aid in the costs of prinary educat >ti is therefore very smalL 

Table 2 shows the amounts and percentages of the natios2al education budget 
and of the entire government budget allocated to primary education between 
1961 and 1967. 

The figures given cover only the direct costs of the teaming staff and other 
personnel and equipment. Even so, they amount to more than 40 per cent of the 

1. Similar results, based on different methods of calculation, were obtained in lEDES, Les 
rendemenis de Venseignement du premier de.ire en Afrufue francophone (Primary-education yield 
in French-speaking- Africa), Vol. 3 — A\^aiyscs naiionales (Country Studies), Ivory Coasts 
Paris, 1967, pp. 31-36. 

2. This low primary-school yield is not by any means limited to the Ivory Coast. Similar 
figures, and an even lower yield, can be found in some of the other French-speaking African 
countries. See, for example, the work cited in the previous footnote. 
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Table 2. Proportion of education budget and of national budget allotted to primary education 
(current expenditures) (in miilions of cfa francs) 



Year 


National 
budget 


Educational 
budget 


Allocation for 
public primary 
schools^ 


% of 
educational 
budget 


% of 
national 
budget 


1961 


27 210 


4 566 


1 593 


34.8 


5.8 


1962 


26 770 


5 748 


1 958 


34.0 


7.3 


1963 


27 496 


6 125 


2 150 


35.1 


7.8 


1964 


29 !08 


6 317 


2 410 


38.1 


8.2 


1965 


31 875 


6 949 


3 005 


43.2 


9.4 


1966 


36 300 


8 091 


3 524 


43.5 


9.7 


1967 


39 800 


8 600 


3 580 


41.5 


8.9 



I. Technical assistance, scholarsliips and Brants or subsidies not included. 

SOURCE Ivory Cocist Ministry of ncitional education. Situation ttc !\'n.'ici);n<'ment on Icr iattvier 1966, 

Abidjan, 1966, pp. 3-4 anJ f'lOKf'aiii/ne (V Action pauy le (Icvclapjfcinent ik Vcnseif^ncment du 
ler desre en Cotc-dlvoire de 196S a I9S0, Abidjan, 1968, pp. 167-68, 



national educational budget and nearly 10 per cent of the entire government 
budget. 

Table 2 shows only recurrent expenditure, and in order to estimate the total 
cost of public primary schooling the following items also need to be included: 
(a) costs of general administration and common services; (b) welfare expenditures 
to encourage school attendance (e.g. lunches, transportation, scholarships, etc.); 
and (c) depreciation and amortization of capital investments. In addition, for 
some purposes* such as estimating the total resource requirement of a large-scale 
expansion of primary schooling, it may be necessary to include the cost of training 
primary-school teachers. 

The total staff and equipment costs of the Ivory Coast public primary schools 
more than doubled from 1961 to 1967. This was due to the increase in the number 

Table 3. Total costs and average unit costs for staff and equipment of public primary education 
in the Ivory Coast Republic, 1961-67 



Total costs Averaue unit costs 

(in tiiousands of CFA francs) Adjusted qfA francs) 





Sl'dff 


Hcjuipment 


Total 


enrolment 
fiKures' 


Staff 


Equipment 


Totai 


1961 


1 389 628 


202 7^0 


1 592 368 


170 339 


8 158 


1 190 


9 348 


1962 


1 675 229 


283 000 


1 958 229 


197 582 


8 479 


1432 


9911 


1963 


1 867 000 


283 000 


2 150 000 


227 481 


8 207 


1 244 


9 451 


1964 


2 093 000 


316 500 


2 409 500 


239 738 


8 730 


1 320 


10 050 


1965 


2715000 


289 500 


3 004 500 


252 438 


10 755 


I 147 


12 902 


1966 


3 099 000 


424 500 


3 523 500 


260 978 


11 875 


I 627 


13 501 


1967 


3 202 725 


377 000 


3 579 725 


280 0002 


11 438 


i 346 


12 784 


1. The 


enrolir.<;nt figures have been 


adjusted to allow fc 


r the fact that 


the school 


year does 


not coincide 


with 


the budget year. 












2, Hslimation. 














SOURCE 


Ministry of 


national education. Situation dc 


I^cnseigncmeni, 


op. cit., 




Progranmie 




d' action, op. 


cit.. p. 10. 








p. 3/^nd 
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of pupils and in the average per-pupil expenditure on staff and equipment, as 
shown by Table 3. 

Average per-pupil expenditures have increased rapidly since 1963, due mainly to 
higher expenditure on teachers and other personnel. Equipment costs do not show 
any decided trend, and their percentage in the total cost has fluctuated between 
9.6 per cent in 1965 and 14.5 per cent in 1962. 

The increase in staff and personnel costs is due partly to the higher salaries of 
teachers and other public service employees and partly to better qualifications of 
the teachers.* Between 1965 and 1967 the percentage of monitors remained rela- 
tively steady at 27 per cent, but the percentage of assistant monitors declined 
considerably. The proportion of teachers and assistant teachers increased from 
45 per cent lo 62 per cent. 
I 

D, Effect of the development of primary schooling 
on secondary education 

Owing to the rapid inci'sase in the number of primary-school leavers, new 
admissions to the secondary schools have also increased rapidly in recent years 
(see '1 able 4). 



Table 4. New admissions to public and private secondary schools, 1958-65 



Year 




Number 


Year 


Number 


1958/59 




2 039 


1962/63 


5 243 


1959/60 




3 477 


1963/64 


5 571 


1960/61 




4 328 


1964/65 


6 215 


1961/62 




4 778 


1965/66 


8 509 


SOURCE 


lEDES, 
Data), 
up. cit., 


Les rendements de l^enseignement, 
p. 32, and Ivory Coast Ministry 
p. 60, 


op. cit.i 
of natiurmi 


Vol. II, Dannies numeriqucs (Nunicrtcat 
education. Situation de VEnseisncment, 



In the seven years from 1958 to 1965 the number of new admissions to secondary 
schools more than quadrupled^ an average annual increase of 22 per cent. This 
steady increase of entrants inevitably leads to a rapid increase in the number of 
secondary-school graduates several years later, and consequently to increased 
pressure for admissions to institutions of university level. 

1 . Assistant monitors are recruited at the level of the final grades of primary school and are 
not required to pass any examination. Monitors, besides holding the primary-school certificate, 
must pass an examination entitling them to the Monitor *s Certificate. Assistant teachers are 
recruited at the end of the first cycle of secondary education. They receive one year of professional 
instruction in teacher-training centres (CAFOP) and receive the initial Elementary Teacher's 
Certificate. Teachers , with the full title, are recruited on a competitive basis after graduation from 
the first cycle of secondary education. They receive three years of professional training at the 
Teacher-training college and are then awarded the full Teacher's Certificate. 
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Table 5. Estimated new enrolments in institutions of higher education to meet manpower 
requirements forecast in the Plan 



1968/69 1969/70 1970/71 J97I/72 1972/7.1 1973/74 1974/75 1975/76 



University 





20 


30 


50 


70 


70 


70 


70 


70 


Law 


35 


50 


70 


100 


100 


100 


100 


100 


Medicine-pharmacy 


12 


18 


25 


40 


40 


40 


40 


40 


Sciences 


25 


30 


50 


70 


70 


70 


70 


70 


Institutions of 


















university level 


















Commerce 


35 


50 


75 


130 


130 


J 30 


130 


130 


Engineering 


35 


50 


75 


130 


130 


130 


130 


130 


Administration ^ 


35 


35 


50 


50 


50 


50 


50 


50 


Agriculture 


14 


40 


60 


50 


50 


50 


50 


50 


Others 


42 


58 


65 


60 


60 


60 


60 


60 


University Institute 


















of Technology 








150 


620 


700 


800 


800 


Total number of 


















university 


















graduates required 


253 


361 


520 


850 


1 320 


1 400 


1 500 


1 500 



SOURCE Ivory Coast Directorate for Encouragement of Productivity, Elements pour unc loi-cadre dc 
I'cnscii^nemenr, Abidjan, 1968, p. 96, 



According to the latest educational plan, which was based on estimates of 
future manpower requirements, new admissions to higher education are expected 
to follow the trend shown in Table 5. 

The number of university graduates is thus expected to increase rapidly during 
the coming years, but it has been estimated that the secondary schools will be 
fully capable of supplying sufficient numbers of candidates for highier education. 
In fact, the plan estimates that even if admissions to secondary school are stabilized 
at their present level of 10,000 each year, at least until 1974/75, the secondary 
schools will be capable not only of providing the required number of candidates 
for the university level but also of supplying the necessary number of students 
for vocational and technical schools, to meet qualified manpower requirements. 
Figure 1, prepared on the basis of new assumptions on flow-rates, shows the 
theoretical flow of an enrolment of 10,000 pupils entering secondary school in the 
school year 1968/69. 

The Ministry of education recognizes the difficulties involved in stabilizing 
secondary-school admissions but is nevertheless convinced that a continuing 
increase in the number of secondary-school entrants would require too great an 
outlay in terms of classrooms, equipment and teachers, and that increased enrol- 
ment at the iower-secondary level could be achieved only at the expense of higher 
levels. 
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Table 6. Forecast of enrolment in different grades of public secondary education in the Ivory 
Coast Republic 



Grades 


1967/68 


1968/69 


1969/70 


1970/71 


1971/72 


1972/73 


1973/74 


1974/75 


7 


9 750 


10 500 


10 500 


10 500 


10 500 


10 500 


10 500 


10 500 


8 


8 260 


8 200 


8 900 


8 900 


8 900 


8 900 


9 000 


9000 


9 


4 715 


6 700 


6 450 


7 900 


7 900 


7 900 


7 900 


8 000 


10 


3 760 


4 500 


5 400 


6 250 


6 650 


6 650 


6 650 


6 650 


Totals for 1st cycle 


26 485 


29 900 


31 250 


33 550 


33 950 


33 950 


34 050 


34 150 


11 


900 


2 200 


2 200 


2 200 


2 200 


2 400 


2 400 


2 400 


12 


635 


1 115 


2 050 


2 050 


2 100 


2 150 


2 200 


2 200 


13 (final) 


670 


970 


1 070 


1 900 


1 900 


1 950 


2 000 


2 000 


Totals for 2nd cycle 


2 265 


4 285 


5 320 


6 150 


6 200 


6 500 


6 600 


6 600 


Graduates^ 


250 


360 


520 


850 


1 320 


1 400 


1 500 


1 500 



1. The graduates arc those who have passed the final examination at secondary level and received the 
haccalaurdat . Figures given include graduates from private schools. 



SOURCE Ivory Coast Directorate for Encouragement of Productivity, Elements, op. cil,, pp, 74-75. 



If this policy of restricting admissions to the secondary schools is successful, 
enrolment in the first cycle of secondary education could be stabilized from 1 970/71 
and in the second cycle from 1972/73, as shown in Table 6. 

From 1967/68 to 1974/75 it is estimated that total secondary enrolment will 
increase from 28,750 to 40,750— an increase of 42 per cent— but this relatively low 
increase in total enrolment will be acconipanied by a profound change in the 
grade structure. The numbers in the final grades will be more than tripled and the 
number of graduates, including those from private schools, will be increased six 
times. 

Obviously a policy of limiting entry to secondary schools will mean that only a 
proportion of primary-school leavers who qualify will be able to continue to the 
secondary level. Primary education is therefore being reformed in two ways: by 
the introduction of an informal type of post-primary schooling for those not 
entering secondary school, and by a general improvement in the quality and 
efficiency of the education provided at the primary level. Educational television 
will play an important part in achieving both these aims. It has been decided that 
television will be introduced throughout the primary level, and in addition the 
informal post-primary education will be provided after normal school hours, so 
that primary-school premises and television equipment, and also primary-school 
teachers, can be made use of to the maximum extent. This clearly imposes new 
d&nands upon primary-school teachers, so that the government was faced with 
thf; need to improve teacher qualifications. The following section will examine the 
'-iiternative policies on the upgrading of teachers that were open to the Ivory 
Coast government, and the cost implications of each. The subsequent section will 
deal with the cost of introducing educational television, and the last part will 
estimate the total cost of the primary-school reform, and its financial feasibility. 
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IL The upgrading of teacher qualifications 
and its effect on costs 

With the introduction of school television, several possibilities were available to 
the Ivory Coast government with regard to the standard of teacher qualifications 
which would be required. 

1. To use teachers of low qualifications (pedagogical assistants paid on the same 
scale as assistant monitors) and supplement this instruction by the use of tele- 
vised lessons.^ 

2. The first solution together with increased supervision, by means of an increase 
in the number of instructional advisers; there are only nine of these advisers at 
the present time and their, supervision is more symbolic than real. 

3. To improve the quality of the teaching by improving the level of qualifications 
of all teachers. This would mean upgrading the unqualified teachers now in 
service (monitors and assistant monitors) and recruiting new instructors at the 
assistant teacher level. 

Decisions also had to be made regarding pupil/teacher ratios and school equipment 
and supplies. The present ratio of 47:1 is considered too high; school supplies, 
moreover, appear to be inadequate. 

A rough estimate was made in the Plan of the effect on per-pupil expenditure 
of introducing each of these improvements, (i.e. the direct cost of primary educa- 
tion to the central government). The calculations were based on the 1967 budget- 
ary costs of teachers and school supplies divided by enrolment in the public 
primary schools for the school year 1966/67, with some allowance made for 
administration and common service costs. This method of calculation is only 
approximate, since it uses budgetary allocations and not actual expenditures and 
also since the budget year does not coincide with the school year. 

The first step was to analyse the composition of, and the expenditure on salaries 
for the teaching force in 1967. This provided a basis for calculating the additional 
salary costs that would be involved by an upgrading of teacher qualifications. 



Table 7. Composition of teaching staff and salaries, 1967 







Annual salary 


in CFA francs 


Salary adopted 


Category of 








for cost 


instructor 


Number 


Beginning 


Maximum 


calculation 


Teachers 


635 


652 368 


I 408 284 


783 000 


Assistant teachers 


2 551 


434 904 


776 628 


522 000 


Monitors 


1 762 


341 736 


59i 876 


410 000 


Assistant monitors 


1 037 


238 164 


476 340 


286 000 


Total 


5 985 








SOURCE Ivory Coast Ministry of 


nutional education. 


Programme d'aciion 


> op. cit., pp. 


56, 146, 154. 



I. For details concerning the different categories of teachers and their qualification level see 
note, p. 17. 
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Table 7 shows the composition of the primary-school teaching force in 1967, 
and the salary scale then in operation, The last column shows the level of salary 
assumed by the Plan for its cost calculations. 

For reasons not specified, the salary figure adopted for the cost calculations is 
20 per cent above the beginning salary for each category of instructor. It is assumed 
that the average seniority of the teaching force justifies this choice of that salary 
level. It should be noted, however, that the salary range is different for the different 
categories of instructors. The difference between the beginning salary and the 
maximum salary is 1 to 2.15 for full teachers, 1 to 1.78 for assistant teachers, 
1 to 1.73 for monitors and 1 to 2 for assistant monitors. The Plan does not make 
any alternative assumptions ahout salary levels, but later in this case study we 
will examine the effects on cosis of adopting such alternatives. 



A. The cost effect of solution (i) 

The cost effect of the general use of ^pedagogical assistants' was estimated very 
simply by calculating the total salary bill on the assumption that every teacher was 
paid the assumed salary of an assistant monitor (286,000 francs), and subtracting 
this from the total salary bill calculated on the basis of the grade-by-grade distri- 
bution of teachers. This calculation produced an estimated tc saving of 
1,136,119,000 francs, or 4,000 francs per pupil. The estimated ui *; ;ost would 
therefore be 13,500 - 4,100 = 9,400 cfa francs if the first solution were adopted. 

This method of calculation is very rough. Although the general use of *pedago- 
gical assistants' would of course bring about a reduction in unit costs, that reduc- 
tion could only be gradual, as new instructors are recruited at the level of assistant 
monitors. There would be no question of replacing the entire present teaching 
staff , by assistant monitors, and much less of reducing their salaries Thus the 
actual saving in salary costs would depend on the rate of replacement. 

The Plan did not consider this point, but to give an idea of the size of the possible 
reduction in costs due to the recruitment of new instructors at the assistant 
monitor level, we have estimated in Table 8 what the structure of the teaching 
staff would be in 1974/75, assuming (a) that all new teachers recruited will be at 
the assistant monitor level (which implies a transformation of the six existing 

Table 8. Projection of instruction staff under different loss assumptions 



Structure in 1974/75 





Present 


Low assumption 


High assumption 


Category oC instructor 


structure 


1 per cent 


3 per cent 


Assistant monitors 


1 037 


5 802 


6 594 


Monitors 


1 762 


1621 


1 339 


Assistant teachers 


2551 


2 347 


1 939 


Teachers 


635 


584 


482 


Total 


5 985 


10 354 


10 354 
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Table 9. Forecast of total expenditure and per-pupil expenditure on teaching staff under different 
assumptions of teacher loss (in thousands of cfa francs) 





1966/67 


Low 
assumption 


1974/75 

High 
nssumption 


Assistant monitors 


296 582 


1 659 372 


1 885 884 


Monitors 


722 420 


664 610 


548 990 


Assistant teachers 


I 331 622 


1 225 134 


I 012 158 


Teachers 


497 205 


457 272 


377 406 


Total cost of teaching staff 


2 847 729 


4 006 388 


3 824 438 


Number of pupils 


277 260 


480 000 


480 000 


Per-pupil expenditure on teacher salaries 


10 271 


8 346 


7 967 



CAFOPS); (b) that ne number of instructors will increase proportionately with 
the number of pupils; and (c) that the rate of instructor loss (by leaving, refitment 
or death) is 1 per cent per annum (low assumption) or 3 per cent (high assumption). 

li., for the moment, we simplify the calculation by assuming that regardless of 
their increased seniority the monitors, assistant teachers and full teachers would 
continue to be paid at their present levels, the total costs and unit costs of the 
teaching stall in 1974/75 would correspond to those shown in Table 9. In fact, 
of course, the actual cost would depend upon the seniority of the teachers, and a 
calculation based on an assumed distribution of teachers by seniority will be given 
in Part IV. Meanwhile we may note that even if we under-estimate expenditure in 
1974/75, by making tiiis simplifying assumption, and even if we assume eight 
years of systematic recruiting of assistant monitors, the cost reduction proves to 
be only between 1,925 and 2,304 cfa francs, according to which assumption about 
the rate of teacher loss is adopted. The average of these two figures, 2,100 cfa 
francs, is a figure roughly half the estimate made in the Plan, which was 4,100 
CFA francs. 



B. Effect of solution (ii) on teaching costs 

The Plan considered tha; ^'■oper pedagogical supervision requires a minimum of 
one half-day inspection per month of each class by an instructional adviser. On the 
basis of twenty school days per month, a travelling adviser would visit 40 classes 
per month, which calls for 150 advisers for 6,000 instructors. 

Assuming that pedagogical advisers receive the same salary as full teachers,^ 
such an increase in the pedagogical service would entail an additional salary cost 
of 783,000 X 150 = 117,450,000 cfa francs, to which must be added travel 

1. At the present time, the pedagogical advisers are teachers, but they receive a bonus of 
180,000 CFA francs for that function in addition to their teacher salary. 
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expenses estimated at 30 million cfa francs. This would mean that salary costs 
per pupil would be increased by 530 cfa francs, raising the previous estimate of 
unit cost which assumed general use of assistant monitors to 9,930 cfa francs. 



C. Effect of solution (iii) on teaching costs 

While the general use of ^pedagogical assistants' would bring about a decrease of 
costs, tlie systematic recruiting of instructors at the level of assistant teachers 
would increase the unit cost. The Plan estimated the increase in cost of this 
alternative by assuming that all monitors and assistant monitors would be paid 
the assumed salary of an assistant teacher (522,000 francs). This would involve 
total additional teacher expenditure of 442,076,000 francs, or an increased teacher 
cost per pupil of 1,600 cfa francs, making the salary cost per pupil 15,100 cfa 
francs. 

This method of calculation based on salary difTerentials over-simplifies the 
situation by making no allowance for the seniority of the existing instructors. 
The maximum final salary of a monitor (591 ,876 cfa francs) and even of an assis- 
tant monitor (476,340 cfa francs) is higher than the beginning salary of an 
assistant teacher (434,904 cfa francs). The calculations, however, assumed that the 
salary for all categories of instructors was the initial salary plus 20 per cent. 
The problem is to know exactly what the salary level for monitors and assistant 
monitors would be after they have been upgraded and promoted to assistant- 
teacher level. The Plan's calculations do not take account of this problem and 
only salary differentials, not including family allowances and other benefits, 
were considered. 

In any case, the additional training of instructors requires time, and the replace- 
ment of monitors and assistant monitors can only be done gradually — with the 
result that the increase in costs would be gradual and spread out over a certain 
number of years. We shall discuss below how the effect of the alteration of the 
teaching-staff structure according to qualifications and seniority can be estimated 
more accurately, but for the moment these calculations give a rough idea 
of the relative costliness of the three policies concerning the qualifications of 
teachers. 



D. Cost effect of reducing the pupil/ teacher ratio 

In 1967 there was an average of 47 pupils per instructor. This average actually 
covers a wide diversity of situations; in extreme cases, and especially in the first 
two grades, there was a very high number of pupils per instructor. 

The Plan considered two possibilities: the reduction of the pupil/teacher ratio 
to 44 and to 40. If the ratio were reduced to 44 or to 40, other things being equal, 
the unit teaching cost would be increased by 6.8 per cent or by 17 per cent 
respectively. 
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It must be noted that a reduction of the pupil/teacher ratio not only entails 
increased expenditure but also requires an increase in the number ol teachers. 
The policy of reducing the pupil/teacher ratio cannot be adopted unless teachers 
are trained at a faster rate. If such a policy were accepted, it would considerably 
increase teacher demand, over and above the normal increase due to the annual 
increase in enrolment. Everything will therefore depend on the admission capacity 
of the teacher-training centres. 

Moreover, a reduction of the pupil/teacher ratio would involve increased capital 
expenditure, because more classrooms will be necessary for the same number of 
pupils and additional costs of maintenance and equipment will have to be met 
(to the extent that such costs depend on the number of classrooms and not on the 
number of pupils). Therefore the total effect on costs of reducing the pupil/teacher 
ratio will be greater than tlie simple increase in salary expenditure. 

i 

E. Cost effect of increased school supplies 

In 1967 the funds allocated for school supplies amounted to 158 million cfa 
francs, in other words 570 cfa francs per pupil. ^ The Plan considered this figure 
insufficient and attempted to assess the level of supplies desirable both for tradi- 
tional methods of teaching and for instruction with television, which requires 
supplementary materials to replace textbooks used in traditional teaching. 
These new estimates of supply expenditures per pupil are as follows: 

(in CFA francs) 



(a) Traditional teaching methods 

Collective classroom material 71 

Textbooks for pupils 780 

Other school supplies 220 

Total 1 071 

(b) Teaching by television 
Supplementary materials accompanying 

television lessons 825 

Other school supplies 220 

Total 1 045 



F. Summary of cost effects of alternative policies 
and the solution adopted by the government 

Table 10 shows the required salary expenditure in the case of an increase in the 
proportion of qualified assistant teachers, or in the case of utilization of assistant 

L This item concerns only the expenditure for school supplies. The total expenditure for 
equipment is larger. See Table 3, p. 16. 



25 



Edit catio mil cos! analysis in action: case .siudics for planners 



Table 10. Unit costs of teaching stalTand school supplies under diflcrent assumptions (in cfa 
francs) 



Instruction by 
ussistnnt monitors 

Inslruclion 

by Figures given 

assistant by the Corrected 





teachers 


Action Plan 


figures' 


47 pupils per teacher 


15 100 


9 400 


11 400 


44 pupils per teacher 


16 088 


. 10 035 


12 175 


Increased school supph'es 


16 588 


10 536 


12 675 


Pedagogical supervision 








one visit per month 


17 154 


11 102 


13 241 


two visits per month 




11 66^ 


13 807 



I. Sec supra, pp. 22-23, 



monitors. The latter figure is estimated both in terms of the Plants simplifying 
assumptions, and in terms of more realistic assumptions about the rate of recruit- 
ment. 

Part III of this study gives details of the estimates of the costs of school televi- 
sion. The Plan estimated that the per-pupil cost of television would vary in the 
following way according to the number of pupils: 

Enrolment Unit cost (in cfa francs) 
50 000 7 800 

100 000 4 050 

500 000 1 260 

1 000 000 930 
On the basis of these figures, the Plan concluded that for over 100,000 pupils 
instruction by television with assistant monitors costs less than the traditional 
method of teaching with assistant teachers. This conclusion, however, depends 
on the fact that the Plm over-estimated the reduction in the unit cost due to 
general recruiting of instructors at the assistant monitor level. As previously 
pointed out, the Plan produced an estimate of 4,100 cfa francs for the saving, 
but the calculations in this study suggest that it would be more realistic to assume 
a figure of about 2,100 cfa francs.^ Therefore, the threshold at which television 
instruction with assistant monitors would cost less than the traditional teaching 
method with assistant teachers would be nearer 300,000 pupils. 

Be that as it may, the Ivory Coast government finally chose the higher alter- 
native, that is to say the use of televised instruction with assistant teachers plus 
increased pedagogical supervision. The unit cosi of this alternative has been esti- 
mated by the Plan at 18,000 cfa francs. The Plan then evaluated the number of 
pupils who could be enrolled in the future at this unit cost, by estimating 
expenditure in the years 1975 and 1980. 



1. See snpra, pp. 22-23. 



//. Ivory Coast 



The level of government expenditure has been decided upon and primary 
education will receive 8,300 million cfa francs in 1975 and 12,000 million cfa 
francs in 1980. However, certain expenditures which are directly or indirectly 
connected with primary education are not included in these estimates. The 
following amounts have been indicated for 1975 but have been earmarked for the 
general education system rather than specifically for primary education, orallocated 
to other sections of the educational budget. 

(in CFA francs millions) 



Teaching equipment and supplies 80.0 

Subscription to teachers' magazine 7.3 

Programmed instruction 20.0 

School lunches 48.0 

Educational and vocational guidance 200.0 

Teacher-training college 50.0 

Primary and pedagogical inspection 400.0 

Operation of teacher-training centres (CAFOPs) 675.0 



1 480.3 

Some of these expenses were included in the computation of the unit cost of 
primary schooling, in particular expenditure for equipment and supplies, and for 
primary-school inspection. 

In order to estimate the funds allocated to education corresponding to the 
elements included in the calculation of unit costs, the Educational Plan took the 
following figures as the total allocations for the financing of primary education: 
1975 8 700 million cfa francs 
1980 13 000 million cfa francs 
They also assumed that the unit cost previously adopted (18,000 cfa francs) 
will not vary during the period of the forecast and that therefore the number of 
pupils who can be enrolled in 1975 and 1980 will be as folio v.'s: 
. 1975 480 000 

1980 720 000 

The authors of the Plan also took it for granted that as a result of improvement 
in instructor qualifications, curriculum change, and the introduction of teaching 
by television, it will be possible to reduce substantially the number of repeaters, 
which at present weighs heavily in the enrolment figures of the diiTerent grades. In 
fact, the Ivory Coast Ministry of education advocates the gradual implementation 
of a policy of automatic promotion. Assuming the successful application of this 
measure, the Plan forecasts the enrolment structure by grades as in Table 11. 

The number of new ^r^/-grade pupils entering public schools in 1979/80 is 
expected to be 145,000. If the number of pupils erjroUing in private schools is 
added, the figure becomes 170,000, the total number of six-year-old children in 
the population forecast ior that year. During the following years, these pupils 
^yill progress through the school system and by 1985/86 universal primary school- 
ing will be attained. 

However, as the authors of the Plan themselves admit, this enrolment forecast 
is theoretical and optimistic. Nevertheless, it is on the basis of these enrolment 
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Table 11. Projection of future primary-school enrolment, 1973-79 



Grades 


1973/74 


1974/75 


1975/76 


1976/77 


1977/78 


1978/79 


1979/80 


1st 


89 000 


95 000 


105 000 


115000 


125 000 


135 000 


145 000 


2nd 


83 000 


89 000 


95 000 


105 000 


115000 


125 000 


135 000 


3rd 


77 000 


83 000 


89 000 


95 000 


105 000 


115 000 


125 000 


4th 


71 000 


77 000 


83 000 


89 000 


95 000 


105 000 


115 000 


5th 


65 000 


71 000 


77 000 


83 000 


89 000 


95 000 


105 000 


6th 


59 000 


65 000 


71 000 


77 000 


83 000 


89 000 


95 000 


Total 


444 000 


480 000 


520 000 


564 000 


612 000 


664 000 


720 000 



SOURCE Ivory Coast Ministry of national education, Propamme d'action, op. cit., p. 131. 



figures that the introduction of school television has been considered, and its 
costs calculated. 



G. The problem of teacher training 

In view of the decision adopted by the Ivory Coast government to make general 
use of assistant teachers for the primary grades, it will be necessary to upgrade all 
insufficiently qualified instructors now in service, at monitor and assistant monitor 
levels, and to increase the output of assistant teachers since the recruiting of new 
teachers in the future will be only at that level. It will also be necessary to train a 
nuniber of advisers for supervisory service work. 

It has therefore been decided to build a teacher-training college at Bouake and 
also to increase from six to nine the number of centres for pedagogical training 
(CAFOPs). At the present time, full teachers are being trained in a special section 
of the CAFOP at Dabou. This section recruits student teachers in the final year of 
secondary education and prepares them in two years for the 'Certificate of 
Pedagogical Aptitude' (CAP). It will continue to operate until the year when the 
new teacher-training college produces its first graduating class in 1971/72. 

Recruitment of student teachers for the new college will be on a competitive 
basis. The first-cycle certificate will be required, and only seventy students will 
be accepted each year. The course will cover three years and the students will bo 
required to pass a final examination, after which they will undergo practical 
training before receiving the certificate automatically placing them on the govern- 
ment roll as teachers. 

Assistant teachers will continue to be trained in the CAFOPs, but the curriculu'.n 
will be entirely revised. They will be recruited at the end of the first cycle of secoud- 
ary education and will be prepared in one year to receive the Elementary Certi- 
ficate of Pedagogical Aptitude (CEAP). The capacity of each existing centre is 120 
students. The capacity of the new centres will be 240. 
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1 . Capital cost of extension of 
teacher-training programme 

The estimated capital cost of the extension of teacher training is shown in Table 12. 
The table distinguishes between the cost of construction and furniture, which 
will be financed by the Ivory Coast government, and the cost of audio-visual 
equipment, which will be financed by foreign aid. 



Table 12. Capital costs of expansion of teacher-training institutions (in thousands of cfa francs) 





Construction 


Furniture 


Audio' visual 
equipment 


Total 


Six existing CAFOPs 






69 000 


69 000 


Teacher-training college 


153 000 


40 000 


90 000 


283 000 


Model CAFOP 


109 200 


6 515 


17510 


133 225 


CAFOP at Abidjan 


1J6 700 


9 235 


2 J 190 


147 J25 


CAFOP at Man 


151 060 


10160 


23 665 


184 885 


Total 


529 960 


65 910 


221 365 


817 235 



2- Operating costs 

(a) In-service training for instructors 

There will be two different prograniines: the in-service training programme for 
monitors and assistant monitors to enable them to become assistant teachers, and 
the training programme for all instructors to prepare them for teaching with 
television. 

In-service training for monitors and assistant monitors. In 1967/68 the number 
of assistant monitors and monitors was, respectively, 718 and 1 ,735. It is estimated 
that as a result of promotions and drop-outs, the respective numbers of assistant 
monitors and of monitors to be given further training will be 480 and 1 ,200 in 1969. 
The in-service training of assistant monitors will be conducted in three stages of 
six weeks each during the summers of 1969, 1970 and 1971. The in-service training 



Table 13. Cost of teacher-training programmes O'n **^ou sands of cfa francs) 





1969 


1970 


1971 


1972 


1973 


Total 


Living costs of trainees 














Assistant monitors 


9 840 


9 840 


9 840 






29 520 


Monitors 


4 920 


7 380 


7 380 


17 220 


12 300 


200 


Television teaching 








21 000 


21 000 


42 000 


Staff and faculty 


3 384 


3 948 


3 948 


5 640 


5 076 


21 996 


Total 


18 144 


21 168 


21 168 


43 860 


38 376 


142 716 



SOURCE Ivory Coast Ministry of national education, Programme d* action* op. cit., p. 92. 
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of monitors will take place in two stages of six weeks each, extending from the 
summer of 1969 to that of 1973. 

Training for television teaching. This special training will be carried out in four- 
week courses to be taken by all the 6,000 instructors now in service. It will take 
place during the school years 1971/72 and 1972/73. 

The estimated total cost of these two training programmes is shown in Table 13. 
It is anticipated that the entire cost of these re-training programmes will be 
covered by Unlcef. . 

(b) Costs of teacher-training centres 

A detailed draft budget for the expenses of the Teacher-training college for 1970 
is given in Table 14. 

Table 14. Anticipated expenditure of the Teacher-training college for 1970 



Expense financed by Expense financed 



Kind of expense 


(US$) 


the Special Fund 
(CFA francs) 


by the Ivory 
Coast government 
(CPA francs) 


Foreign professors 


(420 000) 


105 000 000 


15 784 000 


Scholarships for Ivorian counterpart 


( 34 000) 


8 500 000 




Native teaching staff 






3 240 000 


Administrative staff 






2 776 000 


Service personnel 






4 200 000 


Material and operation 






5 600 000 


Total 


(454 000) 


113 500 000 


31 600 000 



SOURCE Ivory Coast >4inistry of national education, Profitatntttc de fornuition de Malta's (Teacher- 
training Programme), pp. II, 12 and 15. 



The current costs of the CAFOPs have been estimated as shown in Table 15. 
Table 15. Current costs cf centres for group leadership and teacher training 



Year CFA francs 



1969 213 000 000 

1970 225 000 000 . 

1971 437 000 000 
1975 462 000 000 
1980 550 000 000 



If the different programmes for training and re-training of instructors are 
carried out as planned, the number of new assistant teachers and full teachers can 
be forecast as in Table 16. 
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Table 36. Forecast of new assistant teachers and teachers joining the primary-school leaching 
staff from 1969 to 1974 



1969/70 1970/71 1971/72 1972/73 ' 1973/74 



Assistant teachers 
Re-trained assistant monitors 
Re-trained monitors 
Graduates of CAFOPs 

Total 

Teachers^ 



600 
600 





480 






240 


120 


240 


600 


600 


700 


800 


I 000 


840 


1 300 


1 040 


1 600 






65 


65 



1, No alJovvancc js inadu fur assistani teiichcrs wlio arc promoted to the griidc of full lyncher. Moreover, 
a suciion of tlic Dabou CAFOl* is no\s' training; luachcrs who ;>rc secondary-school graduates, but they 
arc being cliannellcd towards th.c Advanced Teadier-trjiininu college to become -teachers in secondary- 
i;cncral cducatian. 



By 1973/74 all the monitors and assistant monitors will have been re-trained; 
the primary-school teaching stafif will then be composed exclusively of teachers 
and assistant teachers. Thereafter, the only sources of teacher training will be the 
Teacher-training college and the CAFOPS. It is calculated that the number of 
assistant teachers trained will be 1,100 in 1974/75 and will be stabilised at 1,300 
starting with 1975/76. 

This section has analysed the cost of the Ivory Coast government's decision to 
raise the qualification level of primary-school instructors. The following section 
discusses the cost of introducing television as a teaching medium. 



IIL Introduction of educational television and its effect 
on the cost of primary education 



The introduction of television has a number of objectives: improvement in the 
efficiency of primary-school education, post-primary education, the further 
education and training of teachers already in service, and the provision of an 
effective cultural medium for adult education. The task assigned to educational 
television is therefore an ambitious one. Owing to the time required to install 
production centres and prepare the programme, the broadcast of the first televised 
courses to the schools will probably not begin until the school year 1971/72, so 
that at the present time the school television system is at the planning stage. 

At this stage, three kinds of questions are of particular concern to educational 
planners. The first is whether the television method of teaching is justified in terms 
of the additional costs involved and the expected advantages, or whether some 
other solution might not be better. The second question is whether the television 
project is feasible considering its total cost, the available resources, and other 
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educational targets. Thirdly, proper planning is needed for the implementation 
of the various parts of the school television project. 
This section will concentrate particularly on the cost aspects.^ 



A. Planning the introduction of television 

It is useful to distinguish four aspects of educational television which demand 
separate planning: (i) technical; (ii) content and teaching; (iii) supporting commu- 
nication and evaluation; and (iv) training provisions. All these have been sepa- 
rately planned in the Ivory Coast. 

Technical requirements have already been carefully studied. A detailed analysis 
of the equipment to be used has been made with due consideration for conditions 
of climate, location of the schools (areas with or without electricity supply, 
tefain relief and relative distances from transmitters) and teaching requirements. 
The problem of the installation, maintenance and repair of television sets has also 
been examined. A time-table has also been drawn up, for determining the different 
stages of installation of the television network. 

The preparation of the primary instruction programme and the determination 
of the content of the transmissions have been entrusted to the research section of 
the Teacher-training collei^e. The Target Programme for the Ivory Coast school 
television system is summarized in Figure2. As the chart shows, school programmes 
will be transmitted for ten hours each school day. The first hour before the children 
arrive will be devoted to transmissions for the instruction and .guidance of the 
teachers ; during the day there will be televised courses for the six grades of primary 
schools and the two 'grades' of post-primary informal education — and for an hour 
in the evening there will be a programme of educational television for adults. 

Contact with teachers will be maintened by means of special transmissions for 
them and by sending them typed or printed instructions. Still closer contact will be 
established through the pedagogical advisers, who will be expected to visit each 
teacher once a month. 

Programme evaluation will be carried out by means of a closed circuit connecting 
the Teacher-training college and a model CAFOP with the primary schools where 
the televised instruction is given. This closed circuit will make it possible to 
observe the reactions of the pupils to the school television programme. An 
evaluation on a broad scale is planned to be carried out after the school television 
system is actually in operation. 

As has been said earlier, in order to provide training in the use of television for 
teaching staff, a four-week training course is planned for all teachers. It will be 
supplemented with television transmissions especially organized for them. 

1. Other aspects of planning the introduction of school television arr discussed in The new 
media: memo to educational planners by W. Schramm, P. H. Coombs, F. Kahnert and J. Lyle, 
Paris, Unesco/IIEP, 1967, which contains a series of recommendations for planning the introduc- 
tion of new educational media. 
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HGURE 2. Summary of transmissions by school television. 
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For the technical personnel, a detailed plan has been established to send certain 
Ivorian personnel abroad for periods of technical training and to train others in 
the ivory Coast. Under this plan, the number of foreign technical assistants — 
which will be relatively large during the first years of the operation of the program- 
me—can be gradually reduced, and it is expected that after ten years all the 
foreign technical assistants will have been replaced by Ivorian personnel. 



B. Evaluation of total costs of school television 

A detailed estimate of the capital investment and operating costs during the first 
ten years of the programme has been made. 

1 . Capital costs 

It is convenient to distinguish between the capital costs of production, transmission 
and reception. ^ 

(a) Capital costs of product ion 

This capital cost covers the building and equipment necessary for the creation of a 
television production centre to prepare programmes for televised instruction. 

Buildings. The production centre will include a programme preparation unit, 
a filming and recording studio and rooms for specialized work. The total cost of 
the centre has been estimated at 243 million cfa francs. 

Equipment. The proposed equipment consists of six combined television camera 
units, two television film projectors (telecine.s), four camera tube still projectors 
for text material (combined video, sound and lighting units) and one order system. 
The cost of this equipment is estimated at 320 million cfa francs. The installation 
will be spaced out between 1969 and 1971. 

(b) Capital costs of transmission 

In 1967 the Ivory Coast public television system had three stations, each reaching 
an area within a radius of 100 miles. It is estimated that the area covered by these 
three stations includes two-thirds of the population of the country. A fourth 
transmitting station will be installed at Tanda. 

At present, television programmes are regularly transmitted from 12.30 to 1.30 
p.m. and from 7.15 to 10.30 p»m. If these programmes are kept within their present 
limits, it would be possible to use the free hours for school television, as shown in 
Figure 2. 

The planned transmission of the school programmes implies that the television 
transmission equipment will be used extremely intensively — for 13 hours and 
15 minutes every day instead of 3 hours 15 minutes, four times as much as now. 
If the televised instruction is to be extended to all the public schools, it would 
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probably be necessary to add still other stations to the transmission network in 
order to cover all parts of the country. However, the Plan contains no mention 
of any capital cost for further development of equipment or for extending the 
transmitting network, and any such expenditure seems to be left entirely to the 
Ivory Coast television system. 

(c) Capital costs of reception 

These capital costs consist mainly of the receiver equipment to be installed in the 
schools. One aerial per school, and one large-screen television receiving set per 
classroom seating forty-four pupils, are planned. As some parts of the country 
are without mains electricity supply, the Plan provides that 50 per cent of the 
television receivers should have their own power supply. 

In order to avoid interruption of the televised instruction, a standby set will be 
provided for use in the case of a breakdown. Later, however, when more than one 
classroom in a school has been equipped, it will no longer be necessary to provide 
a standby set, since the programmes do not overlap in time and it will always be 
possible to switch pupils from one classroom to another in the event of temporary 
trouble with the equipment. 

In .determining the rate at which the televised method of instruction will be 
applied, it has been planned that the programme will begin in 1971/72 for the 
first grade. In that year, one-fifth of all first-grade classes will be equipped. The 
following year another one-fifth of all first-grade classes will be equipped, and 
at the same time an equivalent number of second-grade classes, so that the pupils 
who have begun their education with television can continue with it. This will be 
continued until all first-grade classrooms are equipped (1975/76), and after that 
until all primary-school classrooms are provided with television sets (1980/81). 

The Plan estimated, in the light of population forecasts and trends in rural 
migration, that one-third of the primary-school enrolment will be in rural areas 
and two-thirds in urban or semi-urban areas (towns of over 1,000 inhabitants). 
This means that one-third of the pupils will attend three-room (rural) schools, 
and two-thirds will attend six-room (urban and semi-urban) schools. 

The policy of gradually equipping all first-grade classrooms with television sets 
over a period of five years will be apphed to both urban and rural schools. Enrol- 
ment in urban schools is assumed to be twice that in rural schools, but the rural 
schools receive first-grade pupils only in alternate years, and it will be necessary to 
equip. suflFicient classrooms in these schools to cater for a double entry (i.e., the 
equivalent of two years' first-grade entry). Thus, the number of first-grade class- 
rooms to be equipped is the same in urban and rural schools. 

ThePlan assumed that in 1975/76, the total first-grade enrolment will be 105,000. 
Assuming the two-thirds to one-third ratio between urban'and rural schools, this 
means that 70,000 first-grade pupils will enrol in urban schools and 70,000 
pupils in rural schools (i.e. two years' entry). On the basis of forty-four pupils per 
class, this means that a total of 3,180 classrooms must be equipped, in urban and 
rural schools together, if all first-grade classrooms are to be equipped by 1975/76. 
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Spreading this installation over five years means that 31 S classrooms must be 
equipped each year in both urban and rural schools. After 1976, installation of new 
equipment for first-grade classes will be needed only for additional classrooms built 
as a result of population growth, although new installations will still be needed 
for subsequent grades, in order that all primary-school classrooms should be 
equipped by 1980. 

The total annual requirements for new television equipment for the whole 
period 1971-80 are shown in Table 17. 

If the planned time-table is adhered to, the equipment and installation costs will 
amount to between 130 and 230 million cfa francs a year. 

In addition to the costs of installation of television sets in the schools, there is 
the related expenditure for maintenance and repair services. It is planned to 
establish the principal maintenance section at Abidjan, with six regional sections. 
These sections will be provided with the necessary material and equipment and 
also a vehicle pool, enabling them to inspect and install equipment in the schools. 

The Plan also includes provision for the capital expenditure needed for replacing 
worn-out receiving sets. As the average life of a television set is five years, it is 
necessary to provide for the replacement of the sets five years after their initial 
installation.^ It will not be unfii 1975 that the replacement cost of the set must be 
taken irto account. 

The total capital costs of school television can now be summarized in Table 18. 



Table 1 3. Capita! costs of school television in the Ivory Coast (in millions of cfa francs) 





1969 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


Production 






















Construction • 


243 




















Equipment 


172 


118 


36 
















Transmission^ 






















Reception 






















C .ssroom equipment 




130 


128 


152 


!72 


232 


196 


192 


178 


160 


Maintenance service 




146 


18 


20 


18 


22 


14 


18 


18 


14 


Replacement 














112 


112 


138 


156 


Total 


415 


394 


182 


172 


190 


254 


322 


322 


334 


330 



L No estimate has been made for transmission investment. See pp. 34-35. 

Source Ivory Coast Ministry of national education. Programme d'action, op. cit., Annex 13. 



2, Recurrent costs 

As in the case of capita! costs, we shall examine successively the recurrent costs 
relating to production, transmission and reception. 

1. The more usual procedure is to include an allowance for depreciation in estimates of current 
expenditure. We shall see below that by neglecting this, the Plan under-estimates future unit costs. 
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(a) Production recurrent costs 

The production unit will begin operations in 1970/71. The first year will be devoted 
to experimentation and study of the first-grade programme. The following year, 
the first-grade programmes will be transmitted and at the same time preparation 
of the second-grade programmes will get under way. The same procedure will be 
followed in subsequent years. Thus six years will be required to complete the 
programmes for all the primary-school grades. After that, programmes already 
produced could, if necessary, be used again, but this would mean the loss of one 
of the essential advantages of the television method, namely continuous adapta- 
tion of the instruction to meet new requirements. The Plan therefore provides for a 
complete re-appraisal of the instructional programme every six years. 

During the first six years of operation, costs of the production unit will increase 
each year because of the necessity for re-examining former transmissions and 
making necessary adjustments to the programmes in the light of an evaluation 
of their results. Moreover, during that period certain initial costs must be met, 
such as the training of personnel and the provision of technical assistance to get 
the operation under way. When the foreign technical assistants can be replaced by 
Ivorian technicians, however, the costs will decrease considerably, as shown by 
Table 19. 



Table 19. Recurrent costs of production (in millions of cfa francs) 



Year 


Production 


Technical assistance 


Total 


1969/70 


41 


66 


107 


1970/71 


157 


161 


318 


1971/72 


180 


183 


363 


1972/73 


194 


194 


388 


1973/74 


207 


199 


406 


1974/75 


213 


205 


418 


1975/76 


227 


205 


432 


1976/77 


204 


184 


388 


1977/78 


199 


164 


363 


1978/79 


196 


99 


295 


1979/80 


191 




191 



SOURCE Ivory Coast Ministry of national education. Programme d' action, op. cit., Annex 15. 



When production costs have become stabilized, they will amount to about 
200 million cfa francs per annum. However, as these costs do not depend on the 
number of pupils, the cost per pupil will decrease as the total number of pupils 
increases. 

(b) Transmission recurrent costs 

The recurrent costs of transmitting the school programmes consist of supplementary 
costs for the operation of the Ivory Coast radio-television system during the hours 
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devoted to broadcasting school programmes, that is the costs of power consump- 
tion, operation, supervision and maintenance. These costs will increase from 1971 
to 1977 as the system expands after which they will be stabilized. 

(c) Reception costs 

The recurrent costs of the receiving network, which will be greater as the number 
of pupils increases, are much more difficult to forecast accurately because they 
depend heavily on the development of the various elements of school infrastructure 
(types of school and their distribution in the country) and the power supply for 
the receiving sets {mains or batteries). The power consumption must be included 
in the recurrent costs of reception, and also expenses for the upkeep of the equip- 
ment (spare parts and labour cost of emergency repairs) and for regular inspection 
and control service by a travelling team. Some of the costs of such technical 
infrastructure are, to a certain extent, independent of the number of classrooms 
equipped, which means that the unit cost for reception will depend on the number 
of pupils. 

It is now possible to summarize the over-all structure of the recurrent costs of 
the Ivory Coast school television system (see Table 20). 



Table 20. Summary of recurrent costs of school television (in millions of cfa francs) 



Year 


Produclion 


Transmission 


Reception 


Total 


1969/70 


107 






107 


1970/71 


318 


7 




325 


1971/72 


363 


44 


88 


495 


1972/73 


388 


50 


119 


557 


1973/74 


406 


57 


162 


625 


1974/75 


418 


63 


209 


690 


1975/76 


432 


72 


261 


765 


1976/77 


388 


77 


326 


791 


1977/78 


363 


77 


377 


817 


1978/79 


295 


77 


424 


796 


1979/80 


191 


80 


472 


743 


SOURCE 


Ivory Coast Ministry of national education, 


Programme d'action. 


op. cit,» Annexes 


14 and 15. 



C. Additional costs and anticipated advantages 
of teaching by television 

The introduction of television in the Ivory Coast will not have, strictly speaking, 
an experimental stage. Therefore the Plan advocated a number of studies to be 
carried out before the school television project is applied: (i) a study relating to 
the evaluation of experiments in the field of television and general educational 
technology; (ii) an inventory of basic research in child psychology; (iii) prepara- 
tion of a curriculum for the Teacher-training college: (iv) preparation of a curri- 
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culum for the CAFOPs; (v) preparation in detail of primary curriculum; (vi) 
preparation of post-primary, educational programmes. 

However, such research has barely begun, so that it is not possible to make a 
cost/efficiency analysis of school television in the Ivory Coast. It is, nevertheless, 
useful to attempt to estimate the additional costs of teaching by television and to 
list its advantages without attempting to measure their real effects. 

1. Additional costs of school television 

The Plan estimated that the recurrent costs of school television will become 
stabilized, in 1979/80, at 200 million cfa francs annually, but before that time 
annual expenditures may reach as much as 432 million cfa francs, so that 2 mil- 
lion CFA francs is by no means representative of the costs during the period. 

After costs become stable, however, the Plan estimates an annual cost of 80 
million for transmission and a gradually decreasing cost of reception, which 
implies the unit costs shown in Table 21. 

Table 21. Unit costs of televised instruction 

Number of pupils 

Kind of expenditure and units cost 50 000 100 000 500 000 1 000 000 



Total expenditure in miih'ons of 
CFA francs 



Production 


200 


200 


200 


200 


Transmission 


80 


80 


80 


80 


Reception 


no 


125 


350 


650 


Total 


390 


405 


630 


930 


Unit costs in cfa francs 










Production 


4 000 


2000 


400 


200 


Transmission 


1 600 


800 


160 


80 


Reception 


2 200 


1 250 


700 


650 


Total 


7 800 


4 050 


1 260 


930 


souPCE Ivory Coast Ministry of 


national education, 


Programme d'action. 


op. cit., p. 160. 





In order to see the behaviour of the unit costs during the period of implementa- 
tion of the Plan, however, it is preferable to calculate directly the total anticipated 
costs and the number of pupils who will be taught "by the television method, as 
shown in Table 22 and Figure 3. 

After 1978/79 the production and transmission cost per pupil/hour will become 
lower than the reception cost per pupil/hour. This raises the question as to whether 
it would not be cheaper to increase the number of hours of transmission rather 
than increase the number of television receiving sets. However, in the Jvory 
Coast, the total school television transmissions already planned cover eight hours 
each day. It is not possible to increase that total except by creating a second tele- 
vision channel, which would require a relatively large outlay of capital. Further- 
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more, the transmission costs so far considered are only marginal costs, representing 
the additional expense to the Ivory Coast television system of the transmission of 
the school programmes. If a second channel were created exclusively for school 
television, the entire cost would have to be attributed to the school television 
budget, which would make the unit cost of transmission much higher. 

The target of the Ivory Coast government is to provide instruction by television 
for all primary-school pupils in the country. There is therefore no real choice 
between increasing the number of transmission hours or enlarging the audience. 
Enlarging the audience is the aim — at least until the entire primary-school enrol- 
ment is covered by this method of instruction. 

Moreover, it is questionable whether it would be educationally desirable to 
increase the number of transmitting hours. According to the Plan each of the 
four grades of basic primary school will receive four I5-niinute transmissions, 
totalling one hour of televised instruction, per day; in addition, the instructor 
must prepare the pupils for these transmissions, must develop the material and 
make sure that the essentials have been understood, and give the pupil exercises 
based on the lesson. The question therefore arises as to whether the pupils can 
properly absorb more than one hour of television a day.^ 

Nevertheless, there is scope for savings to be made in reception costs. The Plan 
provides for every classroom to have its own television receiving set. However, 
since each individual classroom set will be used for only one hour per day, it 
would be quite possible to arrange for one set to be used by an entire school — or 
rather, since provision must be made for an emergency such as breakdown of the 
receiver, a minimum of two sets will be necessary for each three-room school. 
Reducing the number of receiving sets from three to two would of course 
mean rotating the pupils, but it would seem possible, by careful arrangement 
of the hourly schedule of classes, to reap the maximum pedagogical advan- 
tage from the transmissions Wuile keeping to a minimum the number of 
class rotations per day. Likewise, the number of receiving sets for six-room 
schools could be reduced from six to four. This possibility deserves at least to be 
closely examined, because it would make it possible to reduce the expenditure on 
receiving sets by one-third, and consequently the cost of replacing and operating 
them. 

In all events, according to the installation time-table set up by the Action Plan 
for J 979/80, when the number of pupils receiving televised instruction reaches 
720,000, the unit operating cost of school television will be 1,030 cfA francs. 
It appears that the unit costs is unlikely to fall below that level, partly because the 
rate of increase in pupils receiving televised instruction will decline after most of 

1. By way of comparison, in the Samoan Islands the daily transmission times for the four 
grades of basic primary school are as follows: 

First grade 1 h 35 mins. 

Second grade 1 h 35 mins. 

Third grade 1 h 50 mins. 

Fourth grade 1 h 50 mins. 
Source : New educational media in action: case studies for planners y Vol. 1. Paris, Unesco: HEP, 
1967 (Table 3, p. 25). 
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the schools are equipped, and partly because at that stage the unit cost will 
consist mainly of reception costs, which cannot fall below a certain limit. 

This estimate of cost does not take into account the fact that the receiving sets 
must be replaced every five years. If the replacement cost is included, the unit 
cost of televised instruction rises to 1,410 cfa francs.* On the other hand, the 
introduction of school television entails a change in the school supplies issued to 
the pupils. The action Plan estimates the additional unit cost of these supplies 
at 500 CFA francs. Thus, the additional per-pupil cost which can be attributed to 
school television will amount to 1,910 cfa francs.^ In comparison with the present 
per-pupil cost of primary education (estimated at 13,500 cfa francs) this additional 
cost represents an increase of 14 per cent. The problem is to decide whether this 
increase of unit cost is justified by the advantages of instruction by television. 

2. Anticipated advantages of instruction by television 

The advantages of teaching by television must be assessed in terms of the aims of 
the Ivory Coast government which are, firstly, to reduce the effect of ill-adapted 
schooling, which causes rural migration (a factor detrimental to the economic 
development of the Ivory Coast) and, secondly, to increase the yield of the primary- 
school system. 

(a) Televised, instruction and its effects on rural migration 

The problem of the effect of schooling on the population drift towards towns and 
cities is much too vast and too controversial to be discussed adequately here. 
We shall merely stress the fact that the Plan relies upon a re-appraisal and re- 
orientation of the educational content of the school programme to slow down the 
adverse effects of schooling on the location of population. An important role 
in this connexion will be played by the post-primary informal instruction given 
principally with the aid of television. 

A re-appraisal of the programme implies, however, that the teaching staff 
must be capable of teaching the new subject-matter and altering the presentation 
of the vetained traditional subjectrmatter. In other words, a certain amount of 
additional training is necessary for teachers. Instruction by television may meet 
this need, because the essentials of the new subject-matter will be presented in the 
form of televised lessons prepared by specialists. The instructor, or monitor, will 
simply need to develop these televised lessons, and he will be aided in this task 
both by the instructional leaflets which will be sent to him and by the special 

1. For further details, see infra, p. 59. 

2. It should be noted that in the absence of sufficiently detailed information it was not possible 
to assess (a) the cost of replacing the equipment of the production unit and of the repair service, 
nor (b) the increased training costs of instructors due to the introduction of teaching by television 
(equipping the teacher-training centres with electronic equipment, professors who have specialized 
in school television, etc.). 

er|c 
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transmissions for his benefit. However, the elTecl of a total revision of the curricula, 
and hence the part played by television, can only be measured after a certain 
number of years of experience. 

(b) Televised instruction and improvement of educational yield 

The yield of primary education in the Ivory Coast is relatively low, and as we saw 
in Part 1,21 pupil-years are required to produce an elementary-school graduate 
and seven pupil-years are needed to produce one school-leaver who has completed 
the first four grades of primary school. There are various reasons for this low yield 
and several possible means of improving it. Instruction by television appears to be 
one way — but is it the best way from the standpoint of cost and efficiency? 

The part played by television in improving educational yield is still a moot 
question, and educational authorities are far from being in agreement on the 
subject. There appear, however, to be a certain number of possible advantages: 
(i) a concentration of resources, making it possible to use the best teachers and 
teaching materials for the benefit of all pupils; (ii) the provision of visual aids 
which illustrate a subject, make instruction more concrete and more easily and 
clearly assimilated, hold pupils' attention, and avoid mere memorizing of abstract 
knowledge; (iii) the possibility of better planning of different subjects and hence a 
better integration of subjects. 

But these advantages are potential, that is, theoretical at the moment; the real 
efTectiveness of school television will naturally depend on the way in v^hich the 
instrument is used. As things now stand, in view of the insufficiency of the studies 
and experiments in the Ivory Coast, it is not possible to judge in advance the 
extent to which school television will play a part in improving the yield of the 
primary education system. 

In the preceding pages, we have endeavoured to show how the Ivory Coast Action 
Plan has forecast the elTeccs of the improvement of teacher qualifications and the 
introduction of school television on educational costs. We shall now try to compare 
the total cost of the reform with the total resources which may be devoted to 
primary education, to see whether the reform is feasible from the point of view of 
necessary resources. 



IV. Outlook ft. : carrying out the reform 

of primary education: costing and financing 

The estimation of the cost of introducing a reform is doubly useful from the point 
of view of educational planning. On the one hand, if the cost estimate is suffi- 
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ciently realistic and accurate and if it covers all the possible alternatives, it can 
serve as the basis for a rational and well informed choice between various solutions 
in the light of political and other restraints. At the same time, it will show whether 
or not the reform is feasible in terms of available resources. This section isconcerned 
with this latter problem. 



A. Trend of recurrent costs and outlook for 
financing them 

In estimating recurrent costs for primary education, the Plan look as a base the 
average costs in 1967, It then estimated the efiect of the different improvements 
in primary education on this average cost. The new estimate of cost was held 
constant thereafter and served as a basis for estimating the figures for the numbers 
of pupils who might be in school in 1975 and 1980. 

Such a procedure can lead to a significant under-eslimation of cost, as it is far 
from certain that costs can be kept constant, especially over such a long period 
of time. Moreover, the behaviour of the various components of cost may 



1. Projection of the different components of the current cost 
of primary education 

In order to take into account the different behaviour of the various cost compo- ' 
nents and the main characteristics of the financing of primary education in the 
Ivory Coast, it is convenient to distinguish between the following costs; 

(a) Cost of personnel 

(b) Cost of classroom operation and supplies 

(c) Cost of televised instruction 

(d) Cost involved in subsidizing private schools. 

In order to calculate the additional cost of the introduction of school television 
and the upgrading of teachers, some allowance must be made for extra expenditure 
on teacher training, even though the costs of teacher training are normally 
considered as costs of secondary or higher education. In fact the Educational 
Plan includes all teacher-training costs in the expenditure of the general educational 
system rather than in the costs of primary education. 

(a) Personnel cost 

In order to estimate the cost effect of upgrading teacher qualifications, the Plan 
took as a basis the distribution of teachers by qualifications in 1967 and estimated 
the difference in salary between assistant teachers and monitors and assistant 
monitors, calculating all salaries at a level 20 per cent higher than the starting- 
point of the salary scale. 



differ. 
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This method is an inaccurate guide to future expenditure, for the following 
reasons: 

1. The replacement of monitors and assistant monitors can only be carried out as 
they complete their additional training, and the increased salary cost will 
therefore be spread out over the training period. 

2. This method makes no allowance for seniority of teaching personnel. For 
example, a monitor half-way along in his career may become an assistant 
teacher at the start of the salary scale when he has completed his additional 
training. Therefore, establishing all salaries at a level 20 per cent higher than 
the beginning salary tends to exaggerate the salary difference. 

3. Moreover, the method does not take structural changes in the teaching force 
according to seniority into account; such changes depend on the rate of recruit- 
ment of new teachers, advancement in the career of those already engaged, 
numbers leaving the profession and numbers retiring. 

4. The method allows only for variations in salary expenditure and ignores the 
costs of providing new teacher-training capacity. 

5. Lastly, no account is taken of family allowances, bonuses and other benefits. 
For all these reasons, we considered it preferable to proceed systematically, 
distinguishing between the following stages: (i) estimate of the distribution of each 
type of teacher by seniority, and changes in this distribution; (ii) estimate of totial 
salaries, considering this distribution and the salary scale; (iii) estimate of other 
factors of salary costs (allowance etc.); (iv) estimate of possible real increases in 
salary costs (measured in constant prices). 

(i) Structure of teaching staff according to seniority^ 

The structure of the teaching staff by grade in 1966/67 and 1967/68 was as 
follows: 

1966167 I967I68 
Teachers 576 692 

Assistant teachers 2 525 3 345 

Monitors 1 618 - I 735 

Assistant monitors 1 032 718 

In order to adjust the school year to the budget year, we have assumed that the 
budget for the fiscal year 1967 covered 8 months of the school year 1966/67 and 
4 months of the school year 1967/68. With this adjustment, the number of teachers 
employed in the period of the 1967 annual budget becomes the following: 
Teachers 615 
Assistant teachers 2 798 

Monitors 1 657 

Assistant monitors 927 
If the starting salary were assigned to each of these instructional categories, the 
total expenditure for salaries would be 2,405,480,000 cfa francs. However, the 
actual allocation for salaries of the primary-education teaching staff in the 1967 
budget was 2,747 million cfa francs, that is 14 per cent more. Considering the 



47 



Educational cost analysis in action: case studies for planners 



salary range and assuming that the difference between beginning salary 
and maximum salary is spread out over a period of 30 years, the average 
seniority of the teaching staff can be estimated at about 5 years above the starting- 
point of the salary scale. This estimate can obviously be only approximate — 
especially since we have taken the amounts allocated in the 1967 budget and not 
actual expenditure. Naturally, if data were available, it would be preferable to 
base the estimate on the real seniority of the teaching staff. 

As we have seen, the number of new assistant teachers starting in primary 
education — including monitors completing their upgrading courses and those 
produced by the CAFOPs— will increase from 600 in 1968/69 to 1,200 in 
1976/77.^ Assuming that the annual rate of loss will be 2 per cent for teachers 
entering the profession during or after the school year 1968/69 and 3 per cent 
for those already active,^ the distribution of the assistant teachers by seniority 
can be estimated as shown in Table 23. 

Table 23. Projection of assistant teachers by seniority 



Seniority 



1967/68 



J968/69 



1969/70 



1 970/7 1 



1975/76 



1980/Bl 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Total 



600 
I 



600 
588 

J 



840 
588 

576 



3 3451 

I- 



3 244 

! 



-^3 144 



1 200 
1 078 
1 536 
978 
1 196 
756- 
528 
-> 516 



3 043 



1 200 
I 176 
1 152 
1 128 
1 104 
1 080 
968 
I 376 
873 
1 066 
672 
468 
456 



2 542 



3 345 



3 344 



4 332 



5 047 



10 330 



2 040 
14 759 



1. This figure represenls the total number of assistant teuchers in 1967/68, at the avcraee level of 
seniority, It has l-cen assumed that the avcraue seniority \v'ouId increase by one year every year. That 
is not strictly true, because those going into retirement have longer seniority and Uicir departure lias 
the effect of Joweriny the average seniority. However, tiw teaching staff of the Ivory Coast is relatively 
young, and this factor may therefore be considered as having very little effect. 

Available statistics do not enable the rate of loss to be accurately calculated, 
and the rates used must be considered as simply a working assumption. Neverthe- 



1. See supra, page 31. 

2. This difference in rate of loss is explained by the fact that teachers beginning their service 
in 1968/69 or thereafter will not retire during the period considered here. 



Table 24. Alternative estimates of number of assistant teachers 
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Total number of assistant teachers 











Provided lor in 


Years 


By tlie previous method 




Action Plan 


1970/71 




5 047 




5 300 


1975/76 




10 330 




10 500 


1980/81 




14 759 




15000 


Table 25. Composition of the teaching staff, 1967-80 


Rating 


1967/68 . 


.'970/71 


1975/76 


1980/81 


Assistant monitors 


718 


480 






Monitors 


1735 


1 200 






Assistant teachers 


3 345 


5 047 


10 330 


14 759 


Teachers 


692 


822 


1 018 


1 189 


Total 


6 490 


7 549 


n 348 


15 948 



less, the results of th^!s calculation are fairly close to the provisions announced in 
the Plan, arrived at by other methods (see Table 24). 

Adopting the same procedure for the other categories of the teaching staflF 
produces a similar estimate of their distribution by seniority. Table 25 shows the 
estimated composition of the total teaching staflF by grade. 

(//) Estimate of teachers' salaries 

In 1965 the salary scales for the different categories of teaching staflF were as 
shown in Table 26. 



Table 26. Salaries and bonuses, primary education (in cfa francs) 



Rank 


Function 


Index 




Salary 


Functional 
bonus 


Minimum 


Maximum 


Assistant 


Teaching 


li5'"230 


238 164 


476 340 




monitor 












Monitor 


Teaching 


165-180 


341 736 


591 876 




Assistant 
teacher 


Teaching . 


210-375 


434 904 


776 628 






Principal of 
primary school 








2-3 cl. 36 000 

5 cl. 72 000 

6 cl. . 
or-h 108 000 




' Teaching in school 








108 000 




Principal of school 








108 000 
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Table 26. Continued 



Teacher 


Teaching 315-675 


652 368 


1 408 284 






Principal of 










primai7 school — 






2-3 cl. 36 000 










5 cl. 72 000 










6 cl. 










or -1- 108 000 




Teaching in school — 










Principal of school — 






180 000 




Pedagogical adviser — 






180 000 




Primary-school 










inspectors — 






264 000 


Primary-school 










inspectors 


405-1100 


838 752 


2 278 092 




SOURCE Pmnranunc iVtiaion, op. cit., p. 56. 


Table 27. Total salaries of dilTerent ranks of teaching staff (in thousands of cfa francs) 


Rank 




1970/71 


1975/76 


1980/81 


Assistant monitors 


144 804 






Monitors 




490 128 






Assistant teachers 


2 579 750 


5 214 050 


7 678 370 


Teachers 




668 081 


878 808 


1 078 517 


Total 




3 882 763 


6 092 858 


8 756 887 



ERIC 



Assuming that the difference between minimum and maximum salary is spread 
out over a period of 30 years, the teaching staff costs can be calculated on the basis 
of the distribution of staff according to seniority, assuming that the salary scale 
remains fixed. The result of this calculation is shown in Table 27. 

(///) Estimate of other factors in salary costs 

Table 27 shows only teachers' salaries, and does not take into account bonuses and 
family allowances. In the national budget for 1967, the funds allocated for salaries 
and other emoluments for primary schooJ teachers were as follows : ! 

(in cfa francs) 

SaJaries and promotions 2 747 000 000 

Family allowances 310 000 000 

Retirement and sick fund 1 800 000 

Bonuses, etc. 80 000 000 

Total 3 138 800 000 
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Assuming that other factors as a proportion of salary costs remain at the 1967 
level of 14.2 per cent of actual salaries, the salary amounts in the table must be 
corrected as follows: 



(in thousands of CFA francs) 



1970/71 


1975176 


1980181 


Salary 3 882 763 
Other benefits 551 352 


6 092 858 
865 186 


8 756 887 
1 243 477 


4 434 115 


6 958 044 


10 000 364 


(iv) Estimate of possible increases in salary costs 

According to the Planning ministry, the per capita Gross Domestic Product 
(GDP) of the Ivory Coast will develop as shown in Table 28. 


Table 28. Development of the per capita GDP 






GDP 
(milliuns of 

Year CFA francs) 




Per capita GDP 


Population 
(in thousands) 


Amount in 

CFA francs Index 


1967 250 500 
1970 317 000 
1975 470 000 
1980 636 000 


4 371 

4 630 

5 380 

6 260 


57 309 100.0 
68 466 119.4 
87 360 152.4 
101 597 177.2 


SOURCE Froftramme dUiction, op. cit., p. 169. 



Assuming that teachers' salaries will keep pace with the growth of the per capita 
GDP, the personnel costs of primary education should be adjusted as follows: 



(in CFA francs) 

1970/71 4434 115 000 x 1.194 = 5 294 333 000 

1975/76 6 958 044 000 x 1.524 = 10 604 059 000 

1980/81 10 000 364 000 x 1.772 = 17 720 64J000 



• This rapid increase in personnel costs is due to the fact that the anticipated increase 
of the GDP in the Ivory Coast is very rapid. The annual rates of increase are 
expected to be 

Period 1967-70 8.1 % 

Period 1970-75 8.2 % 

Period 1975-80 6.2 % 

The annual rate of population growth, on the other hand, is estimated at 3 per cent. 

It is of course by no means inevitable that salaries should keep pace with the 
increase of tht per capita GDP and it is quite possible that salary increases will be 
kept within stricter limits. It could be assumed, for example, that the rate of salary 
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increase will be only 2.5 per cent per annum, in which case the personnel costs 
will develop as follows:^ 

(in CFA francs) 
1970/71 4 343 115 000 x 1.0769 = 4 775 098 000 
1975/76 6 958 044 000 x 1.2184 = 8 477 681 000 
1980/81 10000364000 x 1.3785 = 13 785018000 

(b) Costs of supplies 

The trend of per-pupil expenditure on classroom materials and school supplies 
during recent years is shown by the following figures: 

(in CFA francs) (in CFA francs) 

1961 1 190 1964 1 320 

1962 1 439 1965 1 147 

1963 1 244 1966 1 627 

The Plan, however, considered that the school supplies provided at present are 
definitely inadequate and should be increased by an additional expenditure of 
approximately 500 cfa francs per pupil per annum. 

Although there has not been a definite trend in expenditure on school supplies 
during recent years it seems reasonable to assume that this item of expenditure 
will amount to about 2,000 cfa francs per pupil. 

On the basis of the number of teachers available, and assuming a pupil/teacher 
ratio of 44:1, Ihe number of student can be estimated, and from this the total cost 
of school supplies and classroom materials, as follows: 

Cost (in CFA francs) 
1970/71 664 840 000 

1975/76 989 208 000 

1980/81 1 382 292 000 



(c) Costs of educational television 

Here, it is appropriate to distinguish between costs of Technical Assistance 
personnel, costs of Ivorian personnel, and costs of materials and supply. 

(i) Costs of Technical Assistance personnel (Table 29) ; 

Two kinds of Technical Assistants are provided for — experts, and French national 

servicemen who volunteer for technical co-operation work in place of military 



1. In the calculations which we have shown, we have not allowed for the problem of school 
inspection or 'pedagogical control'. Pedagogical advisers are recruited from among teachers. 
The implementation of the advisory system could therefore be considered not as an increase in 
personnel expenditure but as a reduction in the number of full teachers available for actual 
teaching, in all events, the total number of full teachers available depenus on the output of the 
Teacher-training college. 
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Table 29. Personnel cost of Technical Assistance (in thousands of cfa francs) 



Year 


Experts 


Servicemen 


Travel 
expense 


Total 


1969/70 


63 200 




7 850 


71 050 


1970/71 


139 650 


2 500 


18 500 


160 650 


1971/72 


148 350 


12 600 


21 100 


182 500 


1972/73 


152 500 


18 500 


22 650 


193 650 


1973/74 


150 150 


25 100 


23 700 


198 950 


1974/75 


150 100 


30 200 


24 550 


204 850 


1975/76 


150 100 


29 400 


24 350 


203 850 


1976/77. 


139 750 


22 700 


21 300 


183 750 


1977/78 


-. 130 500 


14 250 


19 300 


164 050 


1978/79 


82 450 


5000 


11 350 


98 800 



SOURCE Etude technique d'unc teUvision scolaire en Cote-d' Ivoire (Technical study of school television 
in the Ivory Coast Republic), p. 89. 



service. The personnel cost in the case of the expert Technical Assistants is esti- 
mated on the basis of salary levels in France, adjusted to the cost of living in the 
Ivory Coast. Expatriation and travel allowances have been included in the estimate, 
as well as a regular salary increase of 2 per cent per annum. The servicemen's pay 
has however been held at the level of 15,800 French francs per annum or 840,OGO 
CFA francs. 

(//) Cost of local personnel (Table 30) 

Salaries for native personnel have been estimated on the basis of salary scales for 
public servants in the Ivory Coast or salaries paid by the Ivory Coast Radio- 
Television system. The salary scale is assumed constant, except for a salary 
increase for every four years' seniority. 



Table 30. Personnel cost, local personnel (in thousands of cfa francs) 





Production 


Transmission 


Reception 


Total 


1970/71 


66 000 


7 100 


2 420 


75 520 


1975/76 


84 000 


27 000 


64 200 


175 200 


1980/81 


93 000 


28 100 


101 000 


222 100 



Assuming, as before, that the salary sci^le increases 2.5 per cent per annum, 
the above figures should be adjusted as follows: 

(in CFA francs) 
impi 75 520 000 X 1.0769 = 81 327 000 
1975/76 175 200 000 X 1.2184 = 213 463 000 
1980/81 222 100000 x L3785 = 306.165 000 

(Hi) Cost of materials for educational television (Table 31) 

The cost of materials has been estimated on the basis of the present price level. 

Projecting into the future in terms of constant prices, the same estimates can be 
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Table 31. Cost of operation and supply (in thousands of cfa francs) 





Production 


Tansmission 


Reception 


Total 


1970/71 


9i 000 






91000 


1975/76 


143 000 


44 700 


218 800 


406 500 


1980/81 


108 000 


51000 


440 000 


599 000 


used for the entire period, 


although it is 


possible that 


the prices of 


electronic 



equipment and electric power (mains or battery), which are a major factor in this 
item of cost, may be lower in comparison with other prices. 

It should be noted, however that the Plan has not charged the cost of replacing 
the television sets against operating cost but against the capital outlay. We 5hall 
refer to this point again when analysing the capital cost. ^ 

(d) Subsidy of private schools 

In 1967 the subsidy granted by the Ivory Coast government to private primary 
schools amounted to 581,300,000 cfa francs. The Plan does not specify future 
policy concerning private schools — particularly in regard to the introduction of 
instruction by television. It is not known whether there will be a co-existence of two 
systems — public education using television and private education using more 
traditional methods. If is of course possible that instruction by television will be 
generalized to include private schools, in which case it will remain to be seen to 
what extent the government will participate in the cost of equipping the private 
schools and training their teachers. 

In the absence of information, we shall assume that such subsidies will remain 
at their present level. 

2. Total recurrent costs of primary education 
and financial outlook 

It is now possible to summarize the total recurrent costs of primary education 
under the various assumptions of increased salary costs and compare them with 
the funds available for this sector of the educational system. 

In the following analyses, we have excluded the cost of Technical Assistance 
personnel because this item may be financed by other sources than the Ivory 
Coast national budget. 

According to the Educational Plan, the funds earmarked for primary education 
are as follows (in cfa francs): 

1970/71 5 000 million 
1975/76 9 300 million 
However, as we have seen, part of the cost of primary education — including 
inspection and school supply costs — ^is charged to the general budgetary item 
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Table 32. Total recurrent costs of primary education under various assumptions (m thousands 
of CFA francs) 





1970/71 


1975/76 


1980/81 


(a) Assumption thai salary scales 


will remain constant 






Expenditure for personnel 


4 434 115 


6 958 044 


10 000 364 


Materials and supplies 


664 840 


989 208 


1 382 292 


Expense of televised instruction 








Personnel 


75 520 


\ 75 200 


222 100 


Materials 


91 000 


406 500 


599 000 


Subsidy for private schools 


600 000 


600 000 


600 000 


Total 


5 865 475 


9 128 952 


12 803 756 


(b) .'Assumption that salaries will increase 2.5 per cent annum 






Expenditure for personnel 


4 775 098 


8 477 68 U 


13 785 018 


Materials and supplies 


664 840 


989 208 


\ 382 292 


Expense of televised instruction 








Personnel 


81 327 


213 463 


306 165 


Materials 


91 000 


406 500 


599 000 


Subsidy for private schools 


600 000 


600 000 


600 000 


Total 


6 212 265 


10 686 852 


16 672 475 


(c) Assumption that salaries will 


increase in proportion to per capita GDP 




Expenditure for personnel 


5 294 333 


10 604 059 


17 720059 


Materials and supplies 


664 840 


989 208 


1 382 292 


Expense of televised instruction 








Personnel 


90 170 


267 004 


393 561 


Materials 


91 000 


406 500 


599 000 


Subsidy for private schools 


600 000 


600 000 


600 000 


Total 


6 740 343 


12 866 771 


20 694 912 



Tedagogical System' and if these sums are included, the real funds earmarked 
for primary education can be estimated at: 

5 500 million in 1970/71 
10 000 million in 1975/76 
1^000 millioj. in 1980/81 
Comparing these figures with those in Table 32, we see that even if the salary 
scale is maintained at its present level, the financing of the Plan will involve certain 
problems in 1970/71. 

These financing difficulties are not due to the introduction of televised instruc- 
tion, as it is not until 1971/72 that it will really get started. The financing difficulties 
will arise from the relative increase in assistant teachers owing to the policy of 
upgrading monitors and assistant monitors. 

The outlook seems better for 1975/76, provided that the salary scale remains 
constant. However, the figures we have given above are most likely to under- 
estimate costs, for the following reasons; (i) the subsidy for private schools was 
arbitrarily fixed at the 1967 level; (ii) the expense of Technical Assistance was not 
included; and (iii) the cost of replacing television receiving sets was not taken into 
account. 
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The financing difficulties will naturally be still greater if the salaries of the 
teaching staff gradually increase — at an annual rate of 2.5 per cent for example — 
and especially if they keep pace with the per capita increase in GDP. 



B. The trend of capital costs and the outlook 
for financing them 

We shall examine successively the costs involved in the construction of dassroom 
space, the development of teacher-training centres and the installation of the 
school television service. 

1. Construction of new classroom space 

No estimate has been made of expenditure for the construction of new classrooms 
and extension of the network of primary-school inspection offices necessary for 
the intensification of pedagogical supervision. This is because school buildings 
for primary education have so far been the responsibility of local authorities. 
In the Abidjan area, however, the construction of schools and also the construc- 
tion of the primary inspection offices are financed out the national budget. In 1967 
111 million cfa francs were allocated for that purpose in the national budget. 

At all events, it is certain that in carrying out the Plan many new classrooms will 
have to be constructed because of the anticipated increase in enrolments. It is 
equally certain that the intensification of pedagogical supervision will entail 
extending the pre.*:cnt network of primary inspection offices. 

2. Development of teacher-training centres 

Detailed estimates have already been given in Table 12. In addition, two new 
CAFOPs are to be created at Abidjan and at Man out of the capital cost of 
development of teacher-training centres. The total capital cost is estimated at 
817,235,000 CFA francs. 

3. Capital outlay for .school television system 

This outlay has been estir^iated in detail and a time-table has been established for 
spacing out the cost in time. The television receiving sets will have to be replaced 
every five years, and this replacement cost has been considered as a capital expen- 
diture. Such a procedure leads, however, to under-estimating the magnitude of 
the replacement problem. According to the time-table for the first ten years of 
impleinentation of the Plan (19'69-78) the capital costs will be as in Table 33. 

The replacement of the television receiving sets thus appears as only 17.6 per cent 
of the capital expenditure. But that is due to the fact that the installation of the 
receiving sets only begins in 1971 and there will be no need for replacement until 
the beginning of 1976. Moreover, the number ot sets to be installed in 1971, 
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Table 33. Capital, costs of school television system (in millions of cfa francs) 



Expenditure 



Percentage 



Production 

Construction 

Equipment 
Reception 

Repair shops 

Initial television sets 

Replacement of television sets 

Total 



245 
346 

277 

1 589 
523 

2 980 



8.2 
11.6 

9.3 
53.3 
17.6 

100.0 



which will be due for replacement in 1976, is relatively low. As the new installa- 
tions increase — and it is in 1975 that the new installations will be at the maximum — 
there will be a corresponding need for replacements five years later. For example, 
in 1981 it will be necessary to replace not only the 2,198 receiving sets installed 
in 1976 to expand the network but also the 1,272 sets installed in 1976 to replace 
the 1971 sets. The need for installation and replacement of television sets is esti- 
mated as shown in Table 34. 



Table 34. Installation and replacement of television receiving sets, 1971-90 





New sets 


to be installed 






Total 










Sets 


installations 




in 3-room 


in 6-room 




to be 


for the 




schools 


schools 


Total 


replaced 


year 


1971 


636 


636 


1 272 




^ 1 '^1^ 


1972 


636 


636 


1 272 




1 272 


1973 


636 


954 


I 590 




I 590 


1974 


636 


1 272 


I 908 




1 908 


1975 


954 


1 590 


2 544 




2 544 


1976 . 


622 


1 576 


2 198 


1 272 < 




3 470 


1977 


622 


I 576 


2 198 


1 272 


3 470 


im 


622 


1 410 


2 032 


1 590 


3 622 


vm 


622 


1 244 


1 866 


1 908 


3 774 


1980 


456 


^ I 078 


1 534 


2 544 


4 078 


1981 


456 


912 


1 368 


3 470 <- 


4 838 


1982 


456 


912 


1 368 


3 470 


4 838 


1983 


456 


912 


I 368 


3 622 


4 990 


1984 


456 


912 


1 368 


3 774 


5 142 


1985 


456 


912 


1 368 


4 078 


5 446 


1986 


456 


912 


1 368 


4 838 


6 206 


1987 


456 


912 


1 368 


4 838 


6 206 


1988 


456 


912 


1 368 


4 990 


6 358 


1989 


456 


912 


1 368 


5 142 


6 510 


1990 


456 


912 


1 368 


5 446 


6 814 
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By 1981, all schools will be fully equipped, so that new television receiving 
equipment will be needed only for new classrooms created to accommodate the 
increased enrolment due to population gro^^th. On the other hand, replacement 
costs will increase from year to year, as shown in Figure 4. In 1981, for example, 
this cost will be 300 million cfa francs, and from 1986 onwards it will amount to 
more than 400 million cfa francs, assuming that the price of the sets remains the 
same. It should also be noted that if the production equipment needs to be replaced 
after ten years of operation, this replacement would also fall due in the year 1981, 
adding still more heavily to the expenditure. 



CPA francs (millions) 
600 




Figure 4. Total costs of television receiving sets (initial sets and replacements) 
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On the other hand, the fact that the replacement of the television sets is consider- 
ed as an item of capital expenditure and is not included in the computalic^n of the 
unit costs of school television under-estimates these unit costs to a large extent. 
The average cost of a television receiving set is 84,000 cfa francs.* if it is fully 
depreciated in five years, and assuming that the number of pupils per class is 44, 

84 000 

the annual per-pupil cost of replacing the television sets is - — - — 77 = 382 

5x44 

CFA francs. The unit costs shown in Table 21 should therefore be increased by 30 
per cent or 41 per cent, depending oii the number of pupils. 

4. Outlook for financing the capital outlay 

In the Educational Plan, no funds are earmarked specifically for the capital costs 
of primary education, since the construction of school buildings is mostly taken 
care of by the local population themselves. On the other hand, some funds are 
provided under a budget item for the entire educational system, mainly earmarked 
for increasing the number of CAFOPs, as follows (in millions of CFA francs) : 

1968/69 350 

1969/70 350 

1970/71 350 

1971/72 225 

1972/73 225 

1973/74 225 

1974/75 225 

It should be noted that according to the Plan capital cost of the development of 
teacher-training centres during the three-year period 1969-71 will amount to 
817,235,000 CPA francs. 

No provision is made in the Educational Plan for the capital cost of educational 
television. The Ivory Coast government expects that a part of the cost can be met 
by international organizations and bilateral assistance agreements, and has 
accordingly approached the World Bank in connexion with the construction of the 
Bouake complex and of the CAFOP system. The equipment for the Teacher-train- 
ing college may be provided by the United Nations Special Fund, which will 
also be asked to help in the establishment of a pedagogical research institute. 
The equipment for the CAFOPs, existing and to be constructed, will be financed 
by Unicef. French bilateral assistance may help towards meeting the investment 
cost for the production, transmission and reception of school television. 

In view of the wide range of sources of financing and their still uncertain charac- 
ter, it is not possible at this time to judge whether the whole of the investment 
outlay set oat in the Ivory Coast Action Plan can be financed in the fu::ure. 

1. The price of a television receiving set operating on the public electricity supply is 55,000 
CFA francs and 85,000 cfa francs for a battery-operated set. It is estimated that one-half of the 
school sets will have to operate on battery. The average cost is therefore 70,000 cfa francs. 
But for every ten sets installed it will be necessary to provide one standby set and the equivalent 
of another set in spare part assemblies for repair— so that the cost per installed set must actually 
be counted at 84,000 cfa francs. 
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Conclusions 

Some general lessons for educational planners can- be drawn from the Ivory Coast 
experience. The first relatc3 to the contribution of an analysis of costs to a choice 
between alternative policies. The Ivory Coast government was faced with two 
choices: whether or not to introduce television as a means of instruction, and what 
level should be set for the qualifications of teachers. It was decided, as a matter of 
policy, both to introduce television and to improve the qualifications of teachers, 
in the hope of increasing primary-school efficiency. As a preliminary step in 
choosing this policy combination, the Ivory Coast government estimated the 
total cost of three possible policies regarding teacher qualifications, as well as the 
cost of introducing television. 

Thus the estimation of costs helped in choosing between alternative policies. 
However, when cogt estimates are used for such a purpose it is important to ensure 
that they are as accurate as possible. In view of the shortage of data it was necessary 
in the Ivory Coast Plan to make a number of simplifying assumptions about costs, 
but, as has been shown, some of these resulted in inaccurate cost estimates. For 
example, the method of calculating the saving in salary costs implied by a policy 
of employing less-qualified teachers resulted in an over-estimate of the saving, 
since the salary differential between qualified and less-qualified teachers was 
applied to the salaries of all teachers, rather than to newly recruited teachers 
only. 

The case study aiso reminds us of the necessity of ensuring that cost estimates 
do not neglect any item of future expenf'.iture. When estimating the increase in 
costs due to an upgrading of teacher qualifications it is necessary to include not 
only increased salary costs but also increased expenditure on primary-teacher 
training. Another omission was any allowance for depreciation in the calculation 
of future current expenditure. In view of the relatively short life of five years for 
television sets, it would be conceptually better to recognize that replacement of 
equipment will in the future represent a regularly recurring item of expenditure, 
and to calculate unit costs of television instruction with allowance for a steady 
annual rate of depreciation. 

This case study serves to emphasize that the concept of cost adopted in a parti- 
cular analysis depends on the objective of the analysis. In this case, all the cost 
estimates were made in lerms of constant prices. This was quite adequate for the 
purposes of comparing the costs of three possible policies, but when it is necessary 
to estimate the future level of expenditure for implementation of the reform, some 
allowance should be made for future increases in prices, particularly in real sala- 
ries. Neglect of this can lead to serious under-estimates of future expenditure. 

The assumptions th.'it are made about future increases in unit costs affect the 
quantitative targets and the time-table set for the reform. In the case of the Ivory 
Coast, the quantitative targets were determined on the basis of constant unit 
costs. These quantitative targets — 480,000 primary school pupils in 1975 and 
720,000 in 1980 — may therefore not be reached if unit costs increase. In the 
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context of a rapid growth of the economy and of the per capita GDP, it is probable 
that the salary costs will increase in real terms. The achievement of the qualitative 
and quantitative targets of the reform will therefore become hazardous in view of 
the financing hmit of 13,000 million cfa francs set for 1980. 

This raises the question of the financial feasibility of the reform. An analysis 
of trends in the diff'erent items of costs shows that financial difficulties may arise 
not so much because of the introduction of television, but because of increases in 
salary costs. Therefore if the future financial resources available for primary 
education are regarded as already determined, it will be necessary either to 
increase enrolments more slowly than was planned, or to slow down the policy of 
increasing teacher qualifications. 

The alternative is to increa^** the resources allocated to primary education. 
One possible way is to increase government expenditure. Another way would be 
to find new sources of financing for the primary education system. At the present 
time almost the entire expenditure for primary education is financed out of the 
national budget. It is conceivable that in the future some degree of decentralization 
of financing could be achieved by means of increased contributions by local 
authorities and families. Such new sources of financing could relieve the national 
budget and facilitate the achievement of the targets. 

In short, in judging the financial feasibility of an educational reform it is necess- 
ary to have the most accurate estimates of total cost, based on realistic forecasts 
of price changes, and also to consider all possible alternatives, regarding both 
patterns of expenditure and sources of finances. 
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Introduction 



Within the past decade or so, most developing nations of the world have set as one 
of their top priorities the attainment of universal primary education. This case 
study examines how one such country, Madagascar, went about pursuing this 
goal, what problems were encountered, and how cost analysis contributed to 
finding solutions. It is still too early to make any final assessment of this Malagasy 
effort, for it is still in process. In any event that is not the aim of this case study, 
its aim is simply to highlight some of the interesting lessons from the Malagasy 
experience, so that they may be useful to other developing countries engaged in the 
same quest for universal primary education. 

Following the historic Unesco Conference of African Ministers of education 
in Addis Ababa in May 1961, and in the spirit of its recommendations, the 
government of Madagascar set a target for achieving universal primary education 
in 20 years. 

Given the considerable effort already being made, it was evident to the author- 
ities that this ambitious goal would not be economically feasible unless major 
changes were made in the existing approach to primary education. It was clear 
also that the effort would only be worth while if the content and methodsof primary 
education were considerably revamped to fit the local needs and circumstances of 
•Malagasy children, particularly in rural areas. 

These considerations prompted the government to evolve the Malagasy Educa- 
tion Reform of 1962. This reform was incorporated into Madgascar's First 
Development Plan, covering the years 1964-68. Toward the end of this first plan 
period, as the Second Plan (for 1969-73) was being prepared, the Educational 
Planning Unit of the Ministry of education made three analytical studies which 
constitute the main sources of information on which the present case study is 
based. ^ 

The first of these studies dealt with the cost of teacher training, the second with 
the financial implications of alternative rates of expansion of primary education, 
and the third with possible enrolment targets for the 1969-73 Plan. 

By 1967/68 it was plain that the primary-school expansion programme, though 
it had made impressive progress, had encountered implementation troubles and 
was not on schedule. The studies by the Educational Planning Unit shed useful 
light on the reasons why and, more importantly, helped clarify the feasible 
options for the future. 

1. Direction generale des services acaddmiques, Projet de plan d'opcration pour un programme 
de recycloge et de perfect ionnemeni du personnel enseignant, Tananarive, 1967. 

Bureau de planification de I'education, Etude des besoins en maiti'es de I'enseignement primaire 
en fonction des objectives du plan, Tananarive, November 1967. 

Ministere des afFaires culturelles. Service de la planification de Teducation : Etudes prealables 
a Vetablissement du deuxieme plan quinquennal, Developpements previsibles dans les divers types 
d*enseignement en fonction des tendances du passe, Tananarive, June 1968. 
Other sources used are shown in the bibliography at the end. of this case study. 




Educational cost analysis in action: case studies for planners 

The present case stuJv is of particular interest because it highlights problems of 
implementing the goal ot universal primary education which are common to a 
good many other developing countries; it shows once again the importance of 
possessing a certain minimum of facts essential to planning any major reform, 
to checking its progress and to modifying its course in the light of practical 
experience; and it suggests in particular how cost analysis can be useful in these 
matters. 

For pr^^'Ctical reasons we must limit our attention lo those aspects of the story 
that relate directly to cost analysis, including a number of interesting methodolo- 
gical issues raised. We can give only passing attention to the important question 
of curriculum reform and to the vital matters of organization and administration 
that are fundamental to implementing any educational reform. 



L Features of the 1962 reform 

The two basic aims of the reform, as noted above, were (a) to achieve a rapid 
expansion of primary education, consistent with the nation's economic means, 
especially in rural areas where the greatest gaps existed, and (b) to modify the 
character of primary education to fit local needs and circumstances.' Specifically, 
the 1964-68 Plan envisaged an increase in the ratio of primary enrolments to the 
school-age population (6-13) from 46.8 per cent in 1963/64 to 53 per cent by 
1967/68, 75 per cent by 1972/73, and 100 per cent by 1982/83. 

The three main features of the reform, apart from the curriculum aspects, were 
(1) the division it made between two types of primary schools — the traditional 
six-grade school and the 'first-cycle' four-year school; (2) the changes it made in 
teacher training and teacher qualifications, geared to these two types of schools;.^ 
and (3) the changes it made in financing primary education, also geared to the 
two types of schools. 

The balance of this study will make frequent reference to the above three 
features of the Malagasy reform, hence it is important to have tiiem clearly in 
mind at the outset. 

1. A ministerial decree of 23 September 1966 set the following guidelines for the new curri- 
culum: (1) a new orientation of primary education which should be rr.ore practical, more related 
to the day-to-day life in rural areas; (2) more intensive use of the indigenous language, Malagasy, 
with French introduced only in the second grade as a foreign language; (3) more hours of practical 
and manual work; and (4) greater emphasis on certain aspects of social and economic develop- 
ment. 

Since the new curriculum was not articulated until late 1966, this meant that teachers trained 
in the meantime would need to be re-trained to deal with it effectively. We will not attempt 
here to examine the financial aspects of the in-service training programme that was evolved, since 
finance was not a main consideration. 
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A. Two types of primary schools 

The Malagasy educational system was patterned after the French system. 
Traditional primary schools of six grades existed largely in urban and semi- 
urban areas, where school attendance was relatively high. In rural areas, 
where the great majority of young people lived and where school attendance rates 
were much lower, the typical primary school, if one existed at all, had only four 
grades. If a rural youngster was lucky enough, he might finish four grades near 
home, then transfer to an urban school (perhaps living with relatives) to complete 
the final two grades — but this was rare. For the system as a whole the teacher/ 
student ratio was very high (averaging one teacher for 88 pupils), repetitions of 
grade were frequent, and drop-out rates were also very high. (Of every 1,000 
pupils admitted to Ihe first grade approximately 420 reached the fourth grade 
and only 104 completed all six grades). 

Since it seemed clearly out of the question to provide full six-grade schools for 
all parts of the country within 20 years, the reform called for the creation of four- 
year 'first-cycle' schools as an interim goal.* It was hoped that with improved 
teacher training and the new curriculum, every child could attain a useful basic 
education within this period, with some going on for more. 



B. Two new types of teacher training 

Before the reform, primary schools were staffed largely by *Grade C teachers 
and 'assistant teachers'. Grade C teachers had a total of 1 1 years of preparation; 
they were recruited from primary-school leavers (six years) through a selection 
examination; then they aitended a teacher-training school (college normal) where 
they were given four more years of general education and one year of pedagogical 
training. Assistant te xhers had ten regular years of general education (six 
primary, four secondary) but had no special pedagogical training. The reform 
provided for the following important changes: 

I. First-cycle terJiers (for four-grade schocis) would be recruited from students 
who had completed six years of primary school plus three years of general 
secondary education, and then given one year of pedagogical training at a new 
type of first-cycle teacher- training Centre (Centre de formation pedagogique du 
premier cycle). Three points are of special interest here. First, the selection test 
for first-cycle teachers would be aimed at judging the candidate's attitudes 
(open-mindedness, adaptability to a rural environment, dynamic outlook) 
rather than his level of academic knowledge. Second, the centres were to be 

1. Other nations, now much more developed, also elected to start universal education modestly, 
then raise the level as their economic means and teacher supplies permitted. For example, com- 
pulsory universal primary education was initiated in the U.S.S.R. in 1930 with only four grades. 
By 1949, seven years of universal compulsory education had been substantially accomplished 
throughout the country. Currently, the U.S.S.R. is in process of implementing ten years of 
compulsory education. 
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located in rural areas and no more than forty students were to be trained at any 
one of them. Third, the one-year programme was to have four main parts: 
(a) general education (Malagasy, French, arithmetic, etc.), (b) simple and precise 
pedagogical training, (c) socio-economic training, and (d) information about 
agricultural extension services. 
2. ^Grade C teachers (for six-grade schools) would hereafter be recruited from 
students who had completed ten years of general education (six primary plus 
four secondary), and would receive two. years of training at a new type of 
second-cycle teacher-training Centre {Centre pedagogique du 2'' cycle). The for- 
mer colleges normaux (five years' duration) would gradually be transformed into 
these new-type institutions. This meant that Grade C teachers would now have 
a total of 12 years of preparation rather than 11, including two years largely 
of pedagogical training rather than one as before. The classification of *assistant 
teachers' was to be abolished as rapidly as possible (to be replaced mainly by 
first-cycle teachers). 



C. A new pattern of finance 

Prior to the reform the overwhelming burden of financing primary education 
had fallen upon the six provincial governments, who on average, as of 1962, 
were devoting over 38 per cent of their total budget to this purpose.^ Since the 
resources of the provinces were severely limited and their educational burden was 
growing rapidl>, it was clear that an accelerated expansion of primary education 
could be accomplished only if more of the financial burden were shifted to the '■. 
national and local governments (communes). 

Under the reform, the traditional six-grade schools, including any new ones, 
would continue to be financed largely by tiio provincial governments. But all new 
first-cycle schools would be financed mainly by local governments (though with 
nearly 90 per cent subsidy from the national government for teacher salaries, and 
roughly 39 per cent subsidy for constructing and equipping new schools). 

The practical efl'ect of this was to continue the main burden for urban and semi- 
urban primary education (largely six-year schools) with the provinces, while the 
financial burden for new first-cycle schools, mainly in rural areas, would rest 
with local communities, aided by the central government. It also meant, very 
importantly, that the creation of new first-cycle schools would depend largely on 
local initiative. 



1. In 1962, their aggregate total expenditures were 4,884 million fmg, of which 1,764 million 
went to primary education. 
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II. Potential economic advantages of the reform 

Each of the above features of the 1962 reform had potentiahties for reducing the 
economic obstacles to achieving universal primary education in Madagascar 
within 20 years. Four years of primary education in the first-cycle schools would 
obviously cost less than six years in the traditional primary school. Spreading 
more of the burden to the communes and the central government would lessen 
the strain on provincial budgets and help circumvent this financial bottleneck. 
The new arrangements for teacher training should cost less per teacher than the 
old system. Finally, the lower salaries for first-cycle teachers should reduce recur- 
rent costs per pupil. 

These evident economic advantages were a major factor in adopting the reform, 
though as far as we know no attempt was made at the time to estimate their actual 
magnitude. This happened only a few years later, in 1967 and 1968, when the 
Educational Planning Unit made its special studies. It is especially interesting for 
our present purposes to examine, in the light of these studies, the economies 
involved in the new teacher-training arrangements and the consequences for future 
recurrent costs. 



A. Economies in teacher training 

To make a valid comparison of teacher-training costs before and after the reform, 
it is necessary to include not only 'direct instructional costs' and 'scholarship 
costs' but the costs of 'wastage' as well. 

Before the reform, as was said earlier, the preparation of a Grade C teacher 
(starting with six years of primary education) required five years in the college 
normal, including four years of general education and one year of professional 
training. Because of the high rate of drop-out and repetition, however, it was 
established by the Educational Planning Unit that the real cost for those who 
finished these four years of general education was actually equivalent to 6.2 years. 
Adding all these elements together, as shown in Table I, the estimated total cost 
of producing Grade C teachers before the reform (using 1966 prices) was 645,594 
FMG per teacher. 

The comparable figure after the reform was estimated to be 598,552 fmg per 
teacher. This may seem at first a surprisingly smalL 'saving' considering the 
reduction in the period of training and payment of scholarships at the colleges 
iwrmaux, from five years to two }'ears. One must remember, however, that 
in calculating the total real cost under the new programme, it is necessary 
to take into account: (1) the cost of four years of general education (in 
a regular secondary school), adjusted for wastage, before the future teacher 
enters the new second-cycle training centre; (2) the much higher fellowship 
stipend, comparable to a salary, in the second year of professional training 
(180,000 FMG as against 51,000 fmg in the first year); and (3) the fact that the new- 
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Table 1. Comparative unit costs of training teachers, before and after the reform (in fmg) 





Unit cost 


Duration 


Theoretical 


Average 


Real 




per year 


of cycle 


cost of cycle 


duration 


cost 


A, Grade C Teachers 












ULJUtL f LJ i/t Iff 


























47 277 


4 


189 108 


6.2 


293 117 


OLnumraiiip 




A 




















Piirr*rt tf*arhiniT 


47 277 




47 277 


1 .0 


47 277 


OCllUlal Slltp 


51 000 


1 
1 


51 000 


1 0 


*;i 000 


Total 






751 385 




645 594 


B. Grade C Teachers 
























KJtffJtfrUl IfUlfilflf^ 














44 032* 


4 


176 128 


6.2 


272 998 




0 




0 




0 


Professional training 














47 277 


2 


94 554 


2.0 


94 554 


Srhnlnr<;hin 

IJWIIUJCII 3111 }J 


1 1 5 500- 


2 


231 000 


2.0 


231 000 


Total 






501 682 




598 552 


C. 1st Cycle Teachers 












— after reform 












General training 












Direct teaching 


44 0321 


3 


132 096 


3.2-1 


140 902 


Scholarship 


0 




0 




0 


Professional training 












Direct teaching 












+ boarding cost 


258 3903 


1 


258 390 


1.0 


258 390 


Scholarship 


51 000 




51 000 




51 000 


Total 






441 486 




450 292 



1. Tlic unit cost of general secondary 'education is lower than the unit cost of teacher«traininB schools 
(47. 277). 

2. Rates of scholarships: 1st year. 51,00(1 FMG. 2nd year. 180.000 FMG, Total 231.000 FMG. 

3. This unusually high cost is mainly due to a very low pupil/teacher ratio; the size in tlic centres being 
limited to 40 pupils. 

4. The high difference between the average duration of general training of Grade C teadiers and 1st cycle 
teachers stems from the fact that 1st cycle teacher candid. itcs are selected among those who have had 
three years of secondary education while Grade C teacher candidates are selected among the sr ad nates 
of the first stage of secondary ed'fwation. Tlie repetition rate is very high in Grade IV and the 
graduation rate is low. 



type Grade C teacher would have a total of six post-primary years of preparation 
compared to only five years for the old type. These various factors are shown in 
Table 1. 

The new 'first-cycle' teachers could be expected to be the least expensive of all 
to produce, since they would require only three years of post-primary general edu- 
cation (at a regular secondary school) and only one year of professional training 
at a first-cycle teacher-training college. The estimated real cost (in 1966 prices) 
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was 450,292 fmg. Here again the saving might seem less than expected; the reason 
is largely the very high instructional costs of the one year of professional training — 
258,390 FMG per student compared to 44,032 fmg for one year of secondary 
general education. This high cost of instruction resulted mainly from the decision 
to limit (he size of these training colleges to only forty students, thus requiring 
a high teacher/student ratio and ruling out potential economies of scale. The 
components of the above estimate are also shown in Table 1. 

We turn now to the implications of the reform for future recurrent costs of 
primary education. 



B. EGonomies in recurrent costs 

As of 1966, teacher costs represented an estimated 96 per cent of total primary- 
school recurrent costs in Madagascar (see Table 2); hence any reduction in teacher 
costs as a result of the reform would bring an almost proportionately equal 
reduction in over-all recurrent costs. 

The ultimate potential for reducing future recurrent costs per pupil under the 
reform can be judged by the comparative salary figures shown in Table 3. As can 
be seen, the starting salary for first-cycle teachers was less than half that of 
assistant teachers (who were to be replaced by first-cycle teachers as rapidly as 
possible) and about one-third the salary of Grade C teachers. Roughly similar 
relationships prevailed at the midpoints and maximum points on the scales. 

On the face of it, the potential for cost reduction seems enormous, but .igain 
one must not leap too quickly to conclusions. To obtain a valid estimate of the 
actual reduction, the following important factors must be considered. First, the 
new first-cycle teachers would have to be produced, and it would take time to 
produce a large number. Second, first-cycle teachers would replace more highly- 
paid assistant teachers or Grade C teachers only as rapidly as the existing ones 



Table 2. Recurrent costs in public primary education, 1965 (in i-mg) 



Teaching personnel (excluding expatriates) 
Teaching materials, etc. 




2 546 474 
105 240 

2 621 714 


96 per cent 
4 per cent 

100 per cent 


Table 3. Monthly salaries of dififerent types of primary teachers (Including family allowances), 
1965/66 (in fmg) 


Type of teachers 
(length of preparation) 


Number in 
1965/66 


Minimum 
salary 


Maximum 
salary 


Midpoint 


Grade C teacher (10 2 :cars) 
Assistant teacher (10 years) 
First-eycle teacher (9 H- 1 years) 


743 
1 360 
381 


28 950 
21 560 
9 800 


50 580 
38 980 
16 800 


39 765 
30 270 
12 900 



71 

ERIC 



Educational cost analysis' in action: case studies for planners 



retired, resigned or died ; meanwhile the existing ones would accumulate automatic 
salary increments for years of service. Third, it was envisaged that first-cycle 
teachers would teach only in first-cycle four-grade schools; how many such schools 
there would be depended on how many local communities took initiative to start 
them; in all events traditional six-grade schools (mainly in urban and semi- 
urban areas) would continue to be taught at all grades by the more expensive 
Grade C teachers, and there would be some increase in the number of such schools. 

It is clear, then, that the 'savings', though by no means inconsequential, would 
be much smaller and much longer in coming than one might conclude simply by 
looking at the salary figures shown above. 

The Educational Planning Unit did not attempt to make any over-all estimate 
of future savings in recurrent teacher costs, partly because they lacked the facts 
to do so. To make such an estimate owe would need to know (or assume), among 
other things: (a) the age distribution of the existing teacher force (in order to 
g?Hee future salary increments, retirement rates, retirement payments, etc.); 
(b) the distribution of present and prospective primary-school enrolments as 
between four-grade and six-grade schools; (c) present and future pupil/teacher 
ratios by type of school; and (d) the rhythm of future productioii and hiring of 
new teachers, by categories. (Facts such as these are among the minimum essential 
ones required to plan and manage any educational system effectively. It is therefore 
well worth a considerable effort to establish a regular flow of such information.) 

To sum up this particular section, the 1962 reform clearly provided consider- 
able potential for easing the economic obstacles to achieving universal primary 
education in Madagascar within, the time-frame set at Addis Ababa: (a) by 
limiting he initial goal to four years rather than six years of primary education; 
(b) by spreading the financial burden to three levels of government ; (c) by making 
possible the reduction of unit costs for teacher training and for operating the 
primary schools. How much of this potential would actually be realized, however, 
would depend on a number of factors, the most important being the rate at which 
local communities took initiative to start new first-cycle schools, the rate at which 
the production of new teachers — particularly first-cycle teachers— was expanded; 
and the rate at which additional six-grade schools were created in urban and semi- 
urban areas. 

Five years after the 1962 reform was adopted, significant progress had been 
made, but at the same time, substantial impediments to its implementation had 
been encountered. We turn now to the record and problems of implementation. 
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III. Initial progress in implementing the reform 

With the information available when this case study was prepared (1968-69), we 
can sketch the progress of the reform over the first three years of the 1964-68 
Plan period. 



A. Expansion of first-cycle schools 

» 

The Plan envisaged the construction of 2,51 1 new first-cycle schools by the end of 
1968. On a straight-line basis, this would have meant about 1,500 by the end of 
1966. In fact only 617 had been built by then, and it seemed doubtful that the full 
target would be met in the remaining two years. 

There are, of course, many reasons for shortfalls in meeting school construction 
targets in developing countries, and no doubt a variety of these applied in some 
measure in Madagascar. One suspects, however, that one of the main causes in 
this case was the financial arrangements. 

Under the refonnj it will be recalled, the main responsibility for financing first- 
cycle schools was shifted to local communities, with provision for help from the 
central government. The estimated average capital cost of such schools was 
500,000 FMG. The central government contributed 150,000 fmg of this amount, 
leaving the rest to local sources. In principle it was hoped that the equivalent of 
200,000 FMG would be provided by voluntary local labour, leaving 150,000 fmg 
for the local government to supply. 

As for recurrent costs (the bulk of which were teacher costs), the starting cost 
for a first-cycle teacher was 108,000 fmg, to which the central government contri- 
buted 89,000 fmg, leaving 19,000 fmg to be paid from local funds. The communes 
were expected to underwrite all teaching materials, estimated at 39,000 fmg 
per class. 

Clearly these terms were feasible for many communes, as proved by the fact 
that over 600 schools were built. The available statistics leave so^ne doubt, however, 
whether they were feasible, or at any rate sufficiently attractive, for poorer com- 
munities. Table 4 shows a wide variation by provinces in the progress made 
toward the 1968 construction targets by the end of 1966^ — ranging from a high of 
42.7 per cent in Tananarive to only 8.8 per cept in Tulear (which also had the 
lowest school enrolment rate, 42:5 per cent). 

Because of the low expansion of first-cycle schools, not surprisingly total 
enrolments in primary education were falling well short of the target. As of 1 965/66, 
enrolments stood at 486,000, compared to a target of 515,000 for 19^)3/64 and 
670,000 for 1967/68.' Apart from the lag in school building construction, another 
cause of this enrolment lag may have been the shortfall in production of first-cycle 

L These are the targets set in 1963 during the preparation of the first plan. In 1965, the pro- 
jections were revised on the basis of enrolments in 1964/65 (see Table 8). 
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Table 4. Rate of enrolment and number of first-cycle schools built in the various provinces of 
Madagascar 



No. of 
schools to No. of 







.School- 


Enrolment 


Rate 


be built 


schools 


Per- 






age popu- 


1965/66 


of 


before 


built at 


centagc 






lation' 


(Public and 


enrol- 


the end 


the end 


of the 


Province 




1966 


private), 


ment 


of 1968 


of 1966 


target 


Tananarive 




485 000 


221 409 


45.6 


325 


139 


42.7 


Fianarantsoa 




379 000 


175 000 


46.2 


680 


246 


36.1 


Tamatave 




253 000 


108 859 


43.0 


386 


92 


23.8 


Majunga 




120 000 


59 147 


49.2 


385 


57 


14.8 


Tulear 




144 000 


61 300 


42.5 


545 


48 


8.8 


Diego-Suarez 




119 000 


60 712 


51.0 


190 


35 


18.4 


Total 




1 500 000 


686 427 


45.7 


2511 


617 


24.5 


1. 6 to 13 age yronp 
















SOURCE .School-agi; 


population: 


Hureau de 


planlfication 


Teducation, 


op. cit.. Annex 11. 




Enrolment: 


.SHDK.S. op. cit.. p. 25 












Datn about 


firsl-O'cle 


school.s: Direction genera le 


dcs services 


acadcmiques, 


op. cit., p. 


5. 



Table 5. Output of first-cycle teacher-training centres 



Total number 

Number of of first-cycle 



Year 


centres 


Annual output 


teachers trained 


1962 


1 


33 


33 


1963 


1 


81 


114 


1964 


6 


99 


213 


1965 


7 


187 . 


400 


1966 


7 


220 


620 


1967 


7 


250 


870 


1968 


7 


277 


I 147 



teachers. The reform Plan called for 14 new training centres by 1972/73. The first 
ws built in 1962 and a total of seven by 1966/67; but there was a shortage of 
c .ndidates for them and these seven centres were operating below full capacity — 
with a total enroiment c^'*220 against a norm of 280 (7 x 40). Table 5 gives the 
teacher output picture up to 1968. 



B. Over-all expansion of prima?.'y education 

Table 6 gives an over-all view of public primary education, showing how the 
teaching force (by categories) and enrolments (by grade groupings) evolved up to 
1965/66. It will be seen that grade V-VI enrolments (in traditional schools) had 
expanded significantly to 54,500 students, but this was well below a hoped-for 
number of 73,000 two years earlier (in 1963/64). Meanwhile little progress had 
been made in reducing the high pupil/teaciier ratio. Though it is not shown in the 
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Table 6, Growlh of public primary education to 1966 





1961/62 


1962/63 


1963/64 


1964/65 


i 965/66 


Teachers, Grade B 


188 


156 


88 


57 




Teachers, Grade C 


2513 


2 685 


2 909 


3 19.i 


3 743 


Assisiani icdLntrb 






1 

1 JOD 




1 J / / 


First-cycle teachers 




33 


114 


2)3 


381 


Total 


3 886 


4 284 


4 697 


5 298 


5 572 


Enrolment 












Grades \ lo IV 


307 596 


344 874 


382 991 


409 061 


431 942 


Grades V and VI 


29 553 


36 228 


41 506 


45 523 


54 481 


Total 


337 149 


380 102 


424497 


454 584 


486 423 


Pupils per teacher 


86J 


89,0 


90.4 


85.4 


87.3 


souRCts Teachers; Direction 
p. 30. 

Uiirolnient: Bureau 


gOncralc des services aca 


idun;ic|ues. up. i 


c:it., Annex 


13 and SEDES. 


op. cit., 


de phiciification de I'ediication. up. clt., 


p. 1 1 nnd 


SEDES, op. cil 


I., p. 20, 



table, there was little change in the output of new Grade C teachers, partly because 
the training colleges were making the transition from the old five-year to the new 
two-year programme. 

As near as one can judge from the available da a shown in Table 7, not much 
change had yet occurred by 1966 in the structure of enrolments by grade or in the 
high drop-out condition. There is a hint of progress in the figures given in Table 8, 
however, in the proportion of students going beyond the fourth grade, where the 
drop-out rate had previously been especially high. 

Table 7. Enrohnent structure by grades 



Enrolment in the first Grade 
Actual <:i Tolment reduced to I 000 



Grade 1959/60 1961/62 


1965/66 


1959/60 


1961/62 


1965/66 


I 105 255 131 238 

II 68 501 80 005 

III 44 678 56 354 
]V 30 770 39 999 

V 10 135 16 773 

VI 6 694 12 780 


1 72 000 
116 200 
84 300 
59 500 
29 400 
25 100 


1 000 
651 
424 
292 
96 
64 


1 000 
608 
428 
304 . 
127 
97 


1 000 
674 
489 
345 
170 
145 


Table 8. Original projections of enrolment 


. ;7gets for primary education 




1964/65 


1965/66 


1967/68 


1969/70 


1972/73 


Total enrolment 633 000 
Private 178 500 
Public 454 500 


719 9001 
185 8001 
435 1001 


893 700 
200 500 
693 200 


1 067 600 
215 200 
852 300 


1 328 200 
237 300 
1 090 900 


I. Jn reality, enrolment in 1965/66 was already a little different: 

Total 086 427 Private 220 044 Public 486 423- 
SOURCE Bureau de planification de I'education, op. cit.. p. 2. 
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It would be misleading to place undue weight on the foregoing early evidences of 
progress — or the lack of progress—because the reform had thus far had little time 
to develop momentum. None the less, the gaps between performance and targets 
were properly taken by the governments as warning signals deserving investigation. 
Accordingly, the Educational Planning Unit was called upon to diagnose the 
situation, to test the feasibility of the earlier targets, and if necessary to propose 
alternative possibilities. 



IV. A re-appraisal of the original targets 

Were the targets set in 1963, to achieve universal school attendance by 1983, 
feasible? More particularly, would it be possible by 1973, the end of the Second 
Plan period, to boost the primary-school participation rate to 75 per cent? 

The answer depended heavily on the answers to two other questions: Could 
enough teachers be trained? Could the financial requirements be met, especially 
by the provincial and local governments? 

The matter was further complicated by yet anotiiev question: Would it be 
possible, in addition to meeting the enrolment targets, to raise the teacher/pupil 
ratio in the hope of improving quality and lowering ths exorbitant drop-out rate? 

The original targets had envisaged a constant annual enrolment increase in both 
public and private education of 86,900 pupils, as shown in Table 8. 

(a) Teacher requirements. How many teachers would be required for this many 
students? The answer would depend on what teacher/pupil ratio was assumed. 
The Educational Planning Unit made calculations for four different ratios, 
ranging from 1:88 to 1:50, with the results shown in Table 9. 

(b) Teacher supply. The next step was to project teacher supply, in order to see 



Table 9. Teacher requirements according to different teacher/pupil ratios 



Teaclicr /pupil ratio 


1968/69 


1969/70 


1970/71 


1971/72 


1972/73 


1 : 88 


8 781 


9 686 


10588 


11 493 


12 397 


1 : 75 


10 303 


11 364 


12 424 


13 485 


14 545 


1 : 60 


12 879 


14 205 


15 530 


16 856 


18 181 


1 : 50 


15 454 


17 046 


18 636 


20 228 


21 818 


SOURCE Bureau dc planificattun. 


op. cit., p. 3. 
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whether the above requirements could be melJ In making this calculation, the 
Educational Planning Unit allowed for an attrition rate between 1967 and 1972 
among existing teachers equal to 5 per cent of the 1966/67 stock for first-cycle 
teachers (who were typically young) and 8 per cent tor Grade C and assistant 
teachers (who were on average older and thus would have a higher retirement 
rate). With regard to the output of new teachers, it was optimistically assumed 
that all training institutions would be filled to capacity, all entrants would graduate, 
and all would enter the teaching force. The resulting projected teacher supply is 
shown in Table 10. 



Table 10. Projection of tcache^ supply 





106B169 


1969/70 


1970/71 


1971/72 


1972/73 


First-cycle teachers 


1 240 


I 760 


2 320 


2 880 


3440 


Ottier teachers 


6 004 


6 196 


6 352 


6 543 


6 699 


Total 


7 244 


7 956 


8 672 


9 423 


10 139 



(c) The teacher gap. A comparison of the teacher requirement figures (Table 9) 
with the teacher supply estimates (Table 10) quickly revealed a serious gap. To 
raise the teacher/pupil ratio to 1 :50 would clearly be a formidable if not impossible 
task; the number of teachers needed by 1972/73 (21,818) would be more than 
double the estimated supply (10,1'39), leaving a deficit of 1 1 ,679. Even to maintain 
the present unsatisfactory ratio of 1 :88 would leave a sizeable deficit (2,258) unless 
new training facilities were accelerated beyond what was then planned. 

By the test of teacher supply, therefore, the feasibility of the original expansion 
target for 1972/73 was very doubtful. The Educational Planning Unit then turned 
to the test of financial feasibility. 

((I) Cost and finance. The Planning Unit made relatively crude calculations to get 
a rough check on financial feasibility. Four methodological points about the 
analysis are worthy of note. First, they did not calculate total costs; they computed 
only the adclitional cosi involved in reaching the enrolment target. Even then they 
did not include all additional costs. With respect to recurrent costs, they counted 
only teacher-training and salary costs, omitting teaching materials and other 
cost items (which, to be sure, wore very small relative to teacher costs). They 
took no account whatever o*" capital costs. Thus their cost estimates were 
certain to be under-est. mates. 

Second, they madeahsrnaMve cost calculations to match the alternative teacher/ 
pupil ratio hypotheses used earlier in projecting teacher requirements. This would 
shed important light on the feasibility of improving the teacher/pupil ratio. 

Third, they also made alternative calculations to match two difl'erent hypotheses 

I. It should be noted that the government had by now decided to increase the planned number 
of first -cycle teacher-training centres to 19 from the earlier figure of 14, but the limit of 40 students 
per centre remained. 
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regarding the grades of teachers to be used in fining new posts: Hypothesis One, 
thai al! new posts would be filled by Grade C teachers only (the highest cost 
extreme), and Hypothesis Two, that new posts would be filled entirely with 
first-cycle teachers (the lowest cost extreme). 

Fourth, they showed how the financial burden (of the additional costs only) 
would be distributed among the three levels of government, as an important 
aspect of the test of fiscal feasibility. 

Teacher costs were defined to include both professional training costs and 
salaries. In the case of first-cycle teachers, the assumed training cost was 250,000 
FMG (a much lower figure than shown earlier in Table 1); The assumed salary cost 
was the starting salary of a first-cycle teacher— 108,000 fmg, divided between 
the central goveinment (89,000 fmg) and locai government (19,000 fmg). It 
was assumed that this salary would remain constant throughout the five-year 
period. 

In computing the cost of additional second-cycle teachers, a professional 
training cost of 500,000 fmg per teacher was assumed (again well below the gross 
estimate shown in Table 1 , but considerably above the estimate for the two years 
of professional training taken alone, exclusive of the cost of earlier secondary 
general education). The annual salary assumed was 320,000 fmg, the starting 
salary for a second-cycle teacher, paid entirely by the provinces, and this also was 
assumed to remain constant over five years. (Teacher salaries were in fact increased 
in January 1968, including an 11.69 per cent increase for second-cycle teachers.) 

The resulting cost and financial projections are shown in Table 11(a) (all nt^v 
posts filled with first-cycle teachers) and Table 11(b) (all new posts filled with 
Grade C teachers). 

(e) Conclusions as to feasiljility. These financial estimates, as we have seen, were 
crude and undoubtedly on the low side, yet they sufficed to clarify certain critical 
points. 

First, at the high cost extreme, to fill all additional posts with second-cycle 
teachers, even at the unsatisfactory ratio of 1:88, would involve a net cumulative 
addition to present existing primary-i^chool expenditures of 3,100 million fmg 
over the five years (not including capital and non-salary recurrent costs). This 
compares with total expenditures of 2,900 million fmg in 1966. Any such increase 
would impose such an enormous additional burden on the already strained budgets 
of the provinces that it could not be considered a feasible option. 

Second, at the low cost extreme, if additional posts were filled entirely with 
first-cycle teachers, the added costs would be much lower (again with the above 
assumed teacher/student ratio of 1:88). Even so, a high rate of annual increase in 
the teacher-salary budget would be required, with the burden falling on the 
communes and the central government. Using the total primary-school salary 
costs of 1966 (2,700 million fmg) as a basis, the annual increase would range 
between 7 per cent (at a 1 :88 ratio) and 36 per cent (at a 1 :50 ratio). To this would 
have to be added the costs of teacher training (ranging from 564 million to 
3,000 million fmg according to the teacher/pupil ratio assumed), plus all non- 
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Table 11. Added cost, and distribution of financial burden, of fulfilling the 1973 target (in fmg 
thousands) 



(a) All new posts filled with first-cycle teachers 



Pupils 
per 

toucher 


Financing 
sources 


Type of 
uutliiys 


1969/70 


1970/71 


1971/72 


1972/73 


Total- 




Central 


Training 
Salary 


1 ^1 Q7fl 


i7n S7d 


1 Rd. 9in 




564 500 
/uy OoO 


88 


Communes 


Total: 
Salary 
Total: 


32 870 


36 404 


39 330 


42 902 


1 274 186 
151 506 
1 425 692 




Central 

{^V/VLI lilllvlil 


Training 
Salary 




111 QTO 


1^1 ^1 s 


1Q7 1 "lA 


1 101 500 

1 ion RQ7 


75 


Communes 


Total: 
Salary 
Total: 


64 752 


71 288 


77 178 


83 714 


296 932 
2 789 324 




Central 
government 


.Training 
Salary 


556 161 


610 362 


661 537 


715 738 


3 086 856 
2 543 798 


60 


Communes 


Total: 
Salary 
Total: 


118 731 


130 302 


141 227 


152 798 


5 630 654 
: ^3 058 

6 173 712 




Central 
government 


Training 
Salary 


809 010 


886 796 


961 645 


1 039 431 


2 919 750 

3 696 882 


50 


Communes 


Total: 
Salary 

Total: 


172 710 


189 316 


205 285 


221 901 


6 616 632 
789 212 

7 405 844 


(b) All new posts filled with Grade C teachers 


88 


Centr. Gov. 
Provinces 


Training 

Sa'aries 

TitaJ: 




. 613 427 


662 731 


722 92 i 


1 129 000 
1 999 079 
3 128 079 


75 


Centr. Gov. 
Provinces 


Training 

Salaries 

Total: 




1 201 240 


1 300490 


1 410 625 


2 203 000 

3 912 355 
6 115 355 


60 


Centr. Gov. 
Provinces 


Training 

Salaries 

Total: 




2 195 657 


2 379 749 


2 574 727 


4 021 000 
7 150 133 
11 171 133 


50 


Centr. Gov. 
Provinces 


Training 

Salaries 

Total: 




3 190 074 


3 459 329 


3 739 149 


5 839 500 
10 388 552 
16 228 052 


SOURCE 


Bureau de planificulion dc ) 


't-ducalion, op. 


dt., pp. 7-8, 
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salary recurrent costs and all capital costs. It was at least very doubtful that many 
communes could alTord such costs, even if the central government could aflford 
its share. 

In the light of the foregoing, it seemed clear to the Educational Planning Unit 
that even the lowest cost alternative for reaching the 1973 target (using only 
first-cycle teachers, at a teacher/student ratio of 1 :88) was beyond the nation's 
financial reach.* 

To sum up, the expansion target for 1973 — to put 75 per cent of all children in 
primary school — had failed to meet either major feasibility lest. Even under the 
most optimistic circumstances, with maximum acceleration in the expansion of 
training facilities, the teacher supply gap could not conceivably be filled before 
1970/71 , and even with a substantial increase in the rate of growth of the national 
economy and of public revenues, it would be extremely difficult at best to finance 
this large an expansion this quickly. 



V. A fresh approach — starting with teacher supply 

Faced with these stern findings, the Educational Planning Unit looked for an 
alternative approach not tied to the 1973 enrolment target. They hit upon the idea 
of starting with the prospective supply of teachers, which was, after all, the ultimate 
limiting factor to educational expansion. Starling with the teacher supply, they 
could calculate how many pupils this number of teachers could handle, then 
compute the costs and the distribution of financing by sources. Here is how it 
worked out. 

1. Future supply of teachers 

Using the same method as earlier but with more up-to-date data, the Educational 
Planning Unit projected the output and stock of teachers for each year up to 1974, 
broken down by the three main categories of teachers. The results are given in 
Table IZ 

2. Enrolment possibilities 

How many pupils could this number of teachers teach? To determine this was a 
simple matter of applying an appropriate teacher/pupil ratio. The ratio in 1 966 was 

1. At the lime, the Malagasy GNP was growing at 3.7 per cent per annum, and approximately 
19 per cent of the combined public revenues of the central, provincial and local governments 
was being spent on education. 
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Table 12. Projection of the supply of primary teachers^ 









.Second -eye Jc First-eyele 


Assistant 




Year 






teachers 


teachers 


teachers 


Total 


1966 






3 710 


411 


1 576 


5 697 


1967 






3 878 


606 


1 528 


6012 


1968 






4 196 


850 


1 491 


6 537 


1969 






4 390 


1 161 


1409 


6 960 


1970 






4 584 


1 459 


1 379 


7 422 


1971 






4 799 


1 871 


1 308 


7 978 


1972 






5 080 


2 355 


1 280 


8 715 


1973 






5 354 


2 949 


1 255 


9 558 


1974 






5 624 


3 650 


1 232 


10 506 


I. Til is 


luble is somewlial different 


from Table 9 due to 


more recent basic data used. 




SOURCK 


Service de 


la pliinification 


dc I'edueation, Etudi's 


prcalahles « Vetahlis.scmcnt du deuxiemc plan. 




Tan una rive. 


June 1968, p. 


53. 








Table 13. Total possible enrolment in primary education, based 


on teacher supply 














linrolment 


Year 






Public 


Hrivate 


Total 


rate^ 


1966 






472 000 


186 000 


658 000 


43.9 


1967 






499 000 


193 000 


692 000 


44.9 


1968 






540 000 


200 000 


740 000 


46.9 


1969 






575 000 


206 000 


781 000 


48.2 


1970 






614000 


213000 


827 000 


49.9 


1971 






656 000 


221 000 


877 000 


51.6 


1972 






716000 


226 000 


942 000 


54.3 


1973 






783 000 


235 000 


1 018000 


57.5 


1974 






859 000 


241000 


1 100 000 


60.8 


1. The 


enrolment raU 


: has bf>en obtained by dividing total enrolment (public 


and private) by the school-age 


popu 


latioti (6-13), 


as estimated 


by tlie Institut national 


dc statistiques 


ct de reclicrclies 


C'conomiques 



in 1966. 

SOURCE .Service dc la planification de redncationT Etudes ijrcolabies; op. cit., pp. 5-6. 



earlier thouglu to be 1 :88, but the use of more accurate enrolment data reduced 
this to 1:82. Applying this revised ratio, the Planning Unit obtained the enrolment 
projects shown in Table 13, divided by public and private schools. 

These enrolment levels implied a 60 per cent participation rate in 1974, against 
the original target of 75 per cent.^ 

3. The financial implications 

It remained now to 'cost out' these new projections of teacher supply and enrolment 
to determine financial requiremertiand how these would be distributed among the 
three governmental levels. 

1 . It should be noted that the gap betweea these new projections and the original target resulted 
not only from the teacher shortage but from the fact that the youth population had earlier been 
under-estimated* Thus, if the new projections could be realized, the gap In absolute numbers 
would not be as great as the percentage differences in participation rates implied. 
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This lime the Planning Unit were more tl:orough in making their cost estimates 
and no doubt acliieved relatively more accui<iie results. They calculated total 
costs and not simply acklitional costs, capital costs as well as recurrent costs, and 
full recurrent costs rather than simply teacher costs. This gave a more compre- 
hensive picture and a better basis for assessing financial feasibility. 

Recurrent costs — six-grade schools. The method used was still very simple. They 
began with the breakdown shown below in Table 14 of recurrent expenditures by 
provinces on second-cycle (six-grade) schools in 1966.^ (Provinces, it will be re- 
called, paid virtually the full recurrent costs of six-grade schools.) 

Table 14. Provincial expenditures on second-cycle schools, 1966 (in fmg) 



Teachers* salaries 2 467 400 

Teaching materials 89 133 

Contribution to the payment of expatriate teachers 107 912 

Subsidy to private education 81 400 



Total 2 745 845 



Building upon the 1966 base, the Planning Unit added: (a) an amount per year 
equal to the number of additional second-cycle teachers, multiplied by an assumed 
average salary of 553*000 fmg (the midpoint salary in the Grade C teacher scale, 
adjusted for the January 1966 general salary increase); (b) a teaching materials 
allowance of 360 fmg per pupil. They assumed that the provincial share of 
payments to CApatriate teachers, and contributions to private schools, would 
remain constant during the lS'66-74 period. 



Table 15. Projected educational expenditures by the provinces (mainly for second-cycle schools), 
in FMG thousands 







Contribution 




Subsidy to 






Teodiers* 


to the payment 


Teaching 


private 




Year 


salaries 


of expatri:<tcs 


materials 


education 


Total 


1966 


2 467 400 


107 912 


89 133 


81 400 


2 745 845 


1967 


2 555 199 


107 912 


94 092 


81 100 


2 838 603 


1968 


3 040 537 


107 912 


103 479 


81 400 


3 333 328 


19(i9 


3 143 911 


107 912 


109 207 


81 400 


3 442 430 


1970 


3 248 000 


107 912 


114 933 


81400 


3 552 245 


1971 


3 361 653. 


107 912 


121 280 


81 400 


3 672 653 


1972 


3 511 296 


107 912 


129 575 


81 400 


3 830 183 


1973 


3 656 805 


'107 912 


137 663 


81 400 


3 983 180 


1974 


3 800 196 


107 912 


145 634 


81 400 


4 135 142 


SOURCE 


Service dc planificalion dc \ 


'education, Etudes pyealablcs, op. cit., 


p, 9, 





!. Budgetary data were available for 1967 and 1968 but the Educational Planning Unit pre- 
ferred to use actual expenditure data; for this, 1966 was the latest year available. 
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In ** 's simple manner they reached the estimates shown in Table 1 5 for provincial 
educational expenditures up to 1974. 

Recurrent costs— first-cycle schools. Essentially the same method was used for 
estimating costs for first-cycle schools, but in this case the financing would be 
shared between the communes and the central government. A constant teacher 
salary was assumed, equal to the starting salary for first-cycle teachers (108,000 
fmg), and an allowance was made for teaching materials costs of 39,000 fmg 
per class (to be financed entirely by the communes). By this route the estimates 
shown in Table 16 were arrived at. 



Table 16. Projected recurrent costs of first-cycle schools (in fmg thousands) 



Year 


Communes 


Central 
govc rnmcnl 


Total 


1966 


23 838 


40 227 


65 065 


1967 


35 148 


58 582 


93 730 


1968 


49 300 


80 298 


129 598 


1969 


67 338 


107 977 


175 315 


1970 


84 622 


134 499 


219 121 


1971 


108 518 


171 )67 


2/9 685 


1972 


136 590 


21.:- u.\ 


350 833 


1973 


171042 


267 109 


438 151 


1974 


211 700 


329 498 


541 198 


50U«CK 


Service de pJunifiCiilion dc J 'education, Eiuiics preahihhs 


, op. fit., p. JO. 





Capital costs. The costs of school construction shown in Table 17 assumed: 
(a) an average cost of 865^000 fmg per classroom for a new second-cycle school, 
borne entirely b- tiiC province, and (b) an average cost of 500,000 fmg per first- 
:ycle school, w.'*h 150,000 fmg contributed by central government and 200,000 
FMG contributed iii .'he form of voluntary local labour, and 150,000 fmg paid by 
:ommunes. 



Tahle 17. Projected capital costs of first- and second-cycle schools (in fmg thousands) 





Central 








I'car 


tjovernment 


Provinces 


Communes 


Total 


1969 


46 650 


261 no 


46 650 


354410 


1970 


44 700 


258 940 


44 700 


348 340 


1971 


61 800 


309 575 


61 800 


433 175 


1972 


72 600 


388 275 


72 600 


533 475 


1973 


89 100 


415 210 


89 100 


593 410 


1974 


105 150 


443 850 


105 150 


654 150 


OURCE 


Service de planificatian de I'cducation, Etudes prdalables-, op, cit.. 


p. 10. 





Distribution of financial burden. By combining the foregoing cost estimates, it is 
Dossible to obtain the comprehensive picture presented in Table 18 of the total 



83 

ERIC 



Eilucationai cost anahm in action: case stiidics for planners 



Table 18. Projected expenditures on pr'mary education by source of financing (in fmo thousands) 











1966 




1969 




1974 




Amount 


% 


Amount 




Amount 




Amount 




Cun cnt expel' titi ' 
Itate 

(first-cycle schools) 






41 227 


1.5 


107 977 


3.0 


329498 


7.0 


Provinces 


1 580 297 


94.6 


2 591 489 


92.2 


3 289 136 


90.9 


3 981 848 


85.1 


Communes 
Contributions to 
Ihe provinces 
First-cycle 
. schools 


91 193 




153 294 
2:, 838 




153 294 
67 338 




153 294 
211 700 




Sub-total 


91 193 


5.4 


177 132 


6.3 


220 682 


6.1 


364 994 


7.9 


Total 


I 671 490 


100.0 


2 809 848 


100.0 


3 617 795 


100.0 


4 676 340 


100.0 


Capital expenditure 

State 

Provinces 

Communes 


35 097 


100.0 






46 650 
167 810 
46 650 


i7.8 
64.4 
J 7.8 


105 150 
233 550 
105 150 


23.6 
52.8 
23.6 


Total 


35 097 


100.0 






261 110 


1 00.0 


443 850 


100.0 



SOURC£S 1961 : Survict: dc planification de I'l-ducation, Evolution diw th-penses ti'vdiwatlou ti Mtidafiascar 

Tananarive. Dcctrnhcr 1967. 

1966, 1969. 

1974 : Service dc pkmificatiim dc I'tdiication. Utudes jircuUibhs, op. cit.. TanaiKirivc Junt 

1968. 



financial requirements, distributed by sources of funds, for achieving Ihe Educa- 
tional Planning Unit's new projected enrolments (based on their estimates ol 
teacher supplies). 



4. Some conclusions 

The results of the foregoing analysis were presented to the Ministry of education 
and became the basis for preliminary decisions for the Second Malagasy Develop 
ment Plan for 1969-73. So far as we know, the Planning Unit itself did not attempt 
to assess the over-all financial feasibility of these new projections, but they hac 
presented their iindings in such a form that this assessment could be made fairlj 
easily by the appropriate economic authorities. In effect, the Educational Planning 
Unit had shown how much expansion would be physically possible (in terms o: 
teacher supply) if the necessary financial resources were forthcoming. They hac 
also shown the financial requirements and their distribution by sources. 

Our account of what actually happened in Madagascar ends at this poin 
(late 1968). It may be worth while, however, to consider two interesting question: 
on our own in the light of all the evidence presented: first, how successful had the 
reform thus far been, and was it likely to be, in its objective of re-distributing th( 



-84 



12. Madagascar 



financial burdens of primary education? Second, to what extent had the potential 
economies of the reform been realized thus far and what were the prospects? 



VI. Re-distribution of the fi'nancial burden 

Prior to the reform, it will be recalled, -the main financial burden, of primary 
education fell upon the provinces, though the central government underwrote 
teacherrtraining costs and the communes made modest contributions to teacher 
salary costs. By 1962 the proportion of the provincial budgets going to education 
had reached 38 per cent and was still rising rapidly. Unless a way could be found to 
redisvribute this burden, provincial budget limitations would clearly become a 
serious bottleneck to the further expansion of primary education (which" had 
already expanded cons derably since the late fifties). To meet this problem, the 
1962 Education Reform relied primarily on first-cycle schools for further expan- 
sion and shifted the financial support of these schools to the communes, aided by 
the central government, leaving the continued support of second-cycle schools to 
the provinces. 

To what extent was this shift of financial burden actually taxing place by 1966, 
and what was implied by the revised enrolment projections with respect to future 
shift? 

Table 19 traces the evolution of primary-education recurrent expenditures in 
Madagascar from 1961 to 1966, distributed by source of finance. Tabic 20 summa- 
rizes the 1961-67 trend of total provincial expenditures and the proportion of 
provincial budgets going to education. 

We can see from Table 19 that by 1965 and 1966, thanks to a gradual rise in 
support of first-cycle schools by communes and the central government, the very 
high share contributed by provinces had begun to decline slightly. Table 20 shows 
that, despite this small decline in over-all percentage share, the proportion of 
total provincial budgets going to education was still rising—from 38.65 per cent 
in 1962 to 51.00 per cent in 1966. 

Had the targets for expandir»g first-cycle schools in the 1964-68 period been 
fully met, the percentage share of the provinces in over-all primary school costs 
would have declined more, but not the absolute amoimt of provincial contribvitions 
(to second-cycle schools^. The latter figure is the most crucial measure of the real 
burden. 

Returningnow to Table lb, with its financial projections to 1974, we can calculate 
that the adoption of the Educational Planning Unit's revised enrolment projections 
would reduce the provinces' share of total recurrent costs for primary education 
from 94.6 per cent in 1961 to 85,1 per cent by 1964, and their share of capital 
costs from 100 per cent to 52.8 per cent. By this measure, at least, significant 
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Table 19. Primary education current costs and their respective source of financing (in fmg 
thousands) 



Type of cost and 

financing sources . 1961 


1962 


1963 


I9M 


1965 


1966 


Teachers' salaries 
A. Teaehers and assistant 
teachers 

Provinces 1 362 074 


1 540 756 
97 631 


1 764 256 
95 621 


1 994 231 
94 955 


2 331 975 
176 298 


2314 151 
153 249 


Total 1 4^1 767 


1 618 187 


1 859 877 


2 089 186 


2 ^08 971 


2 467 400 


B. Expatriates 
State 

Provinces 12 041 
Foreign Aid 350 000 


31 743 
275 000 


25^8 
60 769 
295 000 


24 050 
60 845 
306 491 


115 128 
283 991 


14 673 
107 912 
303 991 


Total 362 041 


306 743 


381 097 


391 386 


399 119 


426 576 


C. First-cycle teachers 
State 

Commune 


4 500 


3 978 


13 000 
1 900 


25 145 
4 541 


41 227 
7 847 


Total 


4 500 


3 978 


14 900 


29 686 


49 074 


Teaching materials 

Provinces 106 177 
Communes 


99 160 


76 642 


71 531 
3 900 


73 108 
9 321 


89 133 
16 107 


Total 106 177 


99 160 


76 642 


75 431 


82 429 


105 240 


Subsidy to private education 

Provinces 112 046 


88 480 


r 51 


85 156 


70 833 


81 400 



SOURCE Service de planificntion Je Tdducation, Evolution fju.; dcpcnscs, of. cit. 



Table 20. Total expenditures and educational expenditures of the provinces (in fmg millions) 
1961 1962 1963 19(>/ 1965 JOCG 1967 

Total expenditures 4 884 4 916 4 835 4 843 5 687 5 248 5 ^75 
Educational 

expenditures 1 764 1 900 2 076 2 310 2 633 2 677 2 875 

Percentage 36.12 38.65 42.84 47.69 46.30 51.00 50.65 

progress would have been made by 1974 toward the reform's objective of re- 
distributing the financial burden. But at the same time, the absolute financial 
burden of the provinces would hav»* increased considerably, as shown by the 
following figures of annual rates of increase of provincial educational expenditures, 
actual and projected. 

Period Current Capital 

expenditures expenditures 
1961-66 10.4 % 21 % 

1966-69 8.3 % 21 % 

1969-74 4.0 % 7 % . 
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Whether the provinces coiiid afTord such further increases is open to question. 
To be sure, the annual rate of increase declines substantially after 1969 (to 4 
per cent as compared to 8.3 per cent in 1966-69, and 10.4 per cent before then). 
But this still exceeds the 2.6 percent rate at which the provincial revenues had been 
growing from 1961 to 1967 and it implies a further growth in the percentage of 
total provincial budgets devoted to education — to something over 50 per cent. 

What about the ability of the communes to finance their new share of the costs 
of first-cycle schools? If the Educational Planning Unifs revised projections are 
realized, by 1974 first-cycle schools will account for about one-third of total 
primary enrolments. This implies an annual rate of growth of educational expend- 
itures by communes of 14.7 per cent from 1966 to 1969 and 11.9 per cent from 
1969 to 1974. Clearly this is a heavy burden on local financial sources. One suspects 
that it may be a feasible burden in the earlier stages of the expansion, when richer 
communes and those most eager for schools are coming into the programme. 
But as the programme reaches the poorer and- less enthusiastic communities, the 
going may get rougher and the creation of new schools may slow down (even if 
teachers are available). 

The financial burden of primary education on the central government up to 
1966 had been very modest (mainly teacher-training costs). But with the expansion 
of first-cycle schools, both the absolute and per cent share of the central government 
in financing primary education will increase fairly rapidly. A major point to bear 
in mind, however, is that although the central government will contribute to 
financing first-cycle schools, it can only do so //the communes themselves take the 
initiative to start a school. In principle the central gos^ernment, under the financing 
policies of the reform, is not in a position to take initiatives of its own to accelerate 
the expansion of primary education (except by accelerating the expansion of 
teacher training to overcome teacher shortages). Sooner or later, if a substantial 
number of communes arc either unable or rmwilling to exercise their initiative, 
the central government may be required to Lake further action of its own, parti- 
cularly to aid the poorest communities, if the goal of universal primary education 
is to be realized. 



VII. Economies achieved by the reform 

Tl e Educational Planning L'nit made no estimates of actual or potential savings 
resulting from the reform. To suggest how this might be done, the JlEP has made 
the following illustrative analysis. It should be remembered, however, that in this 
analysis certain arbitrary assumptions have been made for convenience which 
may be far from the truth, hence this illustration should iwt be regarded as a 
replica uf the real situation. 
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In 1961 , before the reform, the composition of the teaching force was: Grade C 
teachers 2,701, assistant teachers 1,185, giving a total of 3,886. 

As a resuh of the reform, the evolution of the teacher stock would be consider- 
ably different than it would otherwise have been. The main difference is that first- 
cycle (less expensive) teachers would replace assistant teachers, and the emphasis 
on expanding first-cycle schools would lessen somewhat the relative role of the 
traditional six-grade (second-cycle) schools. One can reasonably assume, therefore, 
that if the reform had not occurred and there were no first-cycle teachers, assistant 
teachers would continue to be hired instead. 

One can make the further very simple assumption (purely for the sake of illus- 
tration) that in the absence of the reform, there would be about as many Grade C 
teachers as mih the reform, and that there would be as many assistant teachers as 
there would be first-cycle teachers with the reform. 

Based on these assumptions the composition of the teaching force might evolve 
approximately as follows under t)ie two alternative sets of conditions: 

Tablf: 21. Evolution of the corrpOol;*(on of the teaching force with and without the 1962 reform 



1973/74 



Without the WiUi the 

1961/62 1964/65 reform reform 



Grade C teachers 2 701 


3 249 


5 624 5 624 


Assistant teachers. I 185 


I 810 • 


4 882 1 232 


First-cycle teachers 


239 


— 3 650 


Total 3 886 


5 298 


10 506 10 506 


Under the assumptions we have made, the total cost of primary education would be 


roughly as follows in 1974, with and without the reform. 




Taule 22. Comparison of total costs of primary education with the reform and without the reform 


in 1974 (in tmg thousands) 








With the rcf«»rm 


Wil ioul the reform 


Teachers 


3 199 56.V 


3 199 563 


Assistant teachers 


384 464-- 


1 296 /24 


First-cycle teachers 


420 204 ^ 




Teaching materials 


287 9S4 


287 984 




4 292 215 


4 784 671 


Expatriates 


122 585 


122 585 


Subsidy to private education 


81 400 


81 400 


Total 


4 496 200 


4 988 056 



J. Tlicse figures ate those given by the Kducational Planning Unit but those have computed 

lo tnkc into account the: length of service of teachers (the Eduaitional Planning Unit .isnumed t}iat 

Ihc cost of an addUionat teacher is equal lo the salary of a teacher at midpoint of the salury scale). 

2. It has been assumed that the incrense in salary is 2 per cent per year of service. 
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Two interesting conclusions can now be drawn, about savings and about the 
distribution of the financial burden. 

The figures in Table 22 show that in 1974, 1 2 years after the reform was adopted, 
the estimated annual saving would be about 10 per cent. This may seem a small 
saving, especially in light of the wide salary spread between first-cycle teachers 
and Grade C and assistant teachers. But two important points must be remem- 
bered. First-cycle teachers are supposed to work only in first-cycle schools, not 
in the first four grades of second-cycle schools, and this seriously limits the scope 
for economy. Second, the reform accomplishes much more than reducing costs. 
It provides more professional training for teachers and presumably thereby makes 
them better teachers. It also reduces an otherwise impossible financial burden upon 
the provinces, thereby removing a major obstacle to the expa.nsion of primary 
education. 

To illustrate the last point we have set out in Table 23 our estimates of the 
comparative distribution of financial burden with and without the reform (still 
remembering that these are based on only one set of many possible assumptions). 
It shows that the reform reduces the share of the provinces by 1974 from 94.8 
per cent of total primary-education costs to 83.7 per cent — or in absolute terms, 
from over 4,700 million fmg, to less than 3,800 million fmg. In this sense the 
reform will clearly give relief to the provinces. But the fact remains that under the 
reform (taking our illustrative assumptions) the absolute financial burden on the 
provinces will still rise from about 2,600 million fmg (in 1966) to nearly 3,800 
million fmg (in 1974) — an annual growth rate of 4.8 percent. This increase would 
be substantially less, of course, and the share of the provinces smaller, if first- 
cycle teachers were also used in the first four grades of second-cycle schools. 



VIII. Some general lessons 

Our purpose in examining the experience of the 1962 Mdagasy education reform 
has been to learn useful lessons, not to pass judgement on the reform itself or on its 
implementation. In the preceding pages a variety of specific methodological and 
other lessons have been self-evident. Here we comment,, by way of summary, 
on a few of the broader lessons. They cluster under two general headings: (a) 
usefulness and limitations of simple methodologies where facts are scarce; (b) 
the essential analytical steps in the strategy of an educational reform. 



A. The use of simple methodologies 

The Educational Planning Unit in Madagascar used simple, even crude, iiiethod- 
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ologies and assumptions throughout. This is not said in criticism; they had no 
choice in the matter, for the basic facts and technical manpower available were 
limited. The point is that in many such situations, simple methodologies, used 
with sophistication, can often provide important insights of great practical value 
to educational planners and decision-makers. 

To illustrate: using simple methods, the Educational Planning Unit demonstrated 
beyond reasonable doubt that the original target for 1973 (75 per cent partici- 
pation) was probably not feasible in that space of time, either financially or in 
terms of teacher supply, and that even a reduced target (60 per cent p irticipation) 
would not be physically feasible without a more rapid expansion of teacher supply 
than was then planned. Using the data and projections provided by the Educa- 
tional Planning Unit's studies, we found it possible also, using very simple method- 
ologies, to show that the savings resulting from the reform, although substantial 
and critically important, were less than the casual observer might expect. We 
found also that even with the re-distribution of financial sources, the absolute 
burden on the provinces would continue to mount — possibly beyond their capacity 
to carry it. 

It is equally important, however, to stresi> the limitations of simple, crude 
methodologies and the heavy handicap imposed by lack of essential data. In the 
present case, for example, the potential value of analysis suflfered considerably 
from the lack of good information about the breakdown of total enrolments by 
grade levels and as between first- and second-cycle schools, about variations in 
teacher/pupil ratios by diflerent types of schools and grade levels, and about the 
age and salary distribution of the teaching force. When the analyst is obliged to 
deal only in general aggregates and rough orders of magnitude, much of impor- 
tance remains, concealed. There is no substitute for establishing better information 
flows, and the investment involved can pay large dividends. 



B. The role of analysis in the strategy of reform 

Obviously much more than analysis is involved in designing a good educational 
reform and then making it work. Administrative and political skills are also 
needed, for example, to deal with problems of persuasion, of gaining understand- 
ing and co-operation, of arousing support and, not least of all, of actually 
getting things done. But analysis, including cost analysis, can make a crucial 
difference. 

The first essentia! step begins before the reform is even adopted, A series of basic 
questions needs to be asked and answered as accurately and forthrightly as possible. 
What is the purpose of the reform? Is it the right purpose, the highest priority 
purpose? Assuming it is, then is the proposed reform really necessary to achieve 
this purpose? What are the problems that must be overcome?, If sboie sort of 
reform is clearly necessary to overcome these problems, is this the right one? 
Or is there a better alternative? 

To test any particular reform, one must ask: What are its implications— for 
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teacher requirements, financial requirements, administrative capabilities, etc.? 
On what critical assumptions does its success depend, and at what critical points 
is the reform most likely to break down? Suppose the reform succeeds, what then? 
What would be the logical follow-up? 

The educational authorities of Madagascar obviously considered most of these 
questions. Their purpose was clear — to achieve universal primary education of a 
relevant sort as quickly as possible. Though we have no evidence that they actually 
analysed the implications for costs, finance and teacher supply in any systematic 
way, they clearly concluded that their purpose could not be achieved under the 
existing educational arrangements; thus there had to be a reform, a major inno- 
vation of some sort. The particular reform they chose clearly ofl'ered k ver costs — 
though how much lower was a moot question. It also ofl'ered relief to the financially 
hard-pressed provinces — though, again, jusi how much relief was apparently not 
estimated. And it included provision for making elementary education more 
relevant lo local needs, and for improving the professional training of teachers. 

The important thing missing, it would seem, was a quantification of these 
critical factors — costs, finance and teacher supply — in relation to each other and 
within a clear time-frame. Such a quantification was not attempted until a few 
years later, in 1967 and 1968, when the Educational Planning Unit undertook 
the analytical studies which we have examined in this case study. By then the 
reform had run into difficulties and was running behind schedule. 

It would be naive to think that if more analysis had been done earlier (assuming 
this were possible, which it probably was not) these difficulties could have been 
averted. But on the other hand, it is not unreasonable to believe that some of the 
difficulties might have been more clearly anticipated — such as the lag in teacher 
supply and the lag in starting new first-cycle schools — with the result that remedial 
adjustments to correct them might have been initiated sooner. More importantly, 
if it had been possible before the reform was adopted to apply more rigorous 
feasibility tests (particularly as to finances and teacher supply) this might have 
altered somewhat the initial choice of targets and time-schedules and possibly 
other features of the refvorm. 

This said, we must hastily add that few major educational reforms that we know 
of, whether in developed or developing countries, have ever been analysed in 
advance in the manner we are suggesting here. We can only hope that the time 
will soon come when this will be a matter of standard procedure for all well 
managed educational systems. 

The second essential step, us soon as possible after the reform is launched, is to 
establish provisions for monitoring and evaluating its progress, regularly and 
systematically. Inevitably unforeseen problems and developments will arise that 
will afi'ect the progress of the reform. The sooner these can be detected and diagnos- 
^■;d, the sooner they can be dealt with. A'diagnostic system of this sort require.s 
first of all the choice of a limited number of 'critical indicators' that will reveal 
progress — or the lack of it— at the most critical points. But to operate these 
critical indicators there must be an 'information system' which regularly supplies 
the necessary minimum flow of data on an efiicient schedule. 
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If teacher supply is lagging behind expectations, if costs are rising faster than 
anticipated, or revenues more slowly, if there is beginning to be a severe geographic 
imbalance in the over-all pattern, or if enrohncnts have increased but drop-outs 
have also risen — in short, if any such untoward developments are occurring, it is 
important to know it as soon as possible. If left unattended long enough such 
problems may become unmanageable. 

The third stcp^ and the last we will mention, is to begin evolving plans for the 
next plan period well in advance of its arrival. This will be far easier if the provisions 
for Step Two have been well made. After all, a *plan period' is simply an arbitrary 
slice of time used for convenience. Educational development, on the other hand, 
is a continuous process, and to be successful, educational planning and the 
analysis that goes with it must also be a continuous process, with ample 'atitude 
for adjustment all along the way. 

The Malagasy case is especially illuminating in this respect because the analytical 
studies of the Educational Planning Unit were made /// advance of the Second 
Plan. Though our story ends before the Second Plan got started, there is little 
doubt that it was destined to be a relatively sounder and more feasible plan as 
the result of these analytical etTorts. 

These general lessons and guidelines extend well beyond cost analysis alone, to 
such matters as the analysis of enrolments, teacher supply and requirements, 
schoci construction, curriculum, and iinancial patterns. This is as it should be, 
for cost analysis standing alone tells very little. Combined with other factors, 
however (in most cases, factors more familiar to educational administrators), 
cost analysis can add a variety of valuable new insights. Most important of all, 
at a time when all educational systems are running into extremely serious financial 
obstacles, cost analysis can be of major help in discovering ways to make better 
use of available resources, and in discovering what is and what is not economically 
feasible. 
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Introduction 



As a result of social pressures for more and better education, the Norwegian 
Parliament in 1959 decided in principle to extend the period of compulsory school- 
ing from seven to nine years, throughout the country. The transition from seven 
to nine years' compulsory education demanded careful planning, in view of the 
fact that it would not only require additional resources, but would also a(Tect 
all subsequent levels of the education system, since the higher-level secondary 
schools would all be based on the nine-year compulsory school. The reform requir- 
ed a detailed time-table and also certain parliamentary legislation, so that the first- 
stage in the planning of this extension of compulsory schooling was to prepare 
detailed estimates of the costs of the proposed reform, and decide upon the 
organizational framework for the nine-year school. A Royal Committee was there- 
fore set up in 1963 to prepare the necessary legislation for the reform,, and to 
estimate its real cost, both in terms of financial resources and in terms of the 
additional teachers that would be required. The Committee was also asked to 
examine the experience of the n»v..jcipalities which had already introduced 
nine-year schooling, cn an experimental basis, and to review the school systems 
of other Scandinavian countries in order to provide a basis for the organization 
of the new school system, and its curriculum. 

The Committee reported in 1965, and the report included proposals coi-'^erning 
the structure and administration of the new school system, its finance, and curri- 
culum. It was proposed that the responsibility for nine-year compulsory education 
should remain in the hands of the municipalities, but that the extent of central 
government subsidy should be increased to cover al! current and capital expend- 
iture, rather than teachers' salaries and some other items of current expenditure, 
as previously. The nine-year compulsory schooling should be seen as schooling 
for all children, regardless of background or ability, and should, in principle, 
be divided into two stages, a primary stage, consisting; of grades I to 6, and a 
lower secondary stage, consisting of grades 7 to 9. The common curriculum for 
all pupils should include religion, mathematics, social sciences, natural sciences, 
Norwegian, English, physical training, etc., and in the final three years part of the 
school time-table should be devoted to optional subjects. 

The Committee also prepared estimates of the cost and the teacher requirements 
of the proposed extension of compulsory edt cation, based on a single set of 
assumptions about such factors as the number of pupils, the average size of classe , 
the utilization of teachers, and the . alary level of teachers. On the basis of these 
calculations the Committee judged it feasible to complete the transition from seven 
to nine-year-schooling by 1970/71. However, it was clear that, the estimation 
of the costs of the extension depended to a large extent on certain crucial assump- 
tions, for instance about the size of classes in primary and lower secon(.."'ry 
schools. And the choice of assumptions involved important policy decisions. 

The timing of the reform therefore depended crit'cally on these policy decisions 
and there was considerable debate in Norwegian educational circles about such 
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matters of policy as the desired teaching ^laiyards in the new school system] 
particularly in relation to class size. Therefore the Ministry of education decided 
that before preparing the necessary legislation it was advisable to examine more 
closely the relationships between \arious factors in the educational system and to 
analyse the cost implications of alternative policy decisions. In order to do this the 
Ministry of education developed a series of eclucational cost models, designed to 
repeal the interdependence of various crucial factors, and to compare the conse- 
quences of alternative values of these variables on the total fmancial and teacher 
requirements of the extension of compulsory schooling. 

Thus, there is a very important distinction between the activity of the Royal 
Committee, which was essentially an attempt to provide a simple monetary 
forecast, and the Ministry of education's use of cost models, which was an attempt 
to analyse relationships between variables, and consequences of policy choices. 
One part of the experience of the Norwegian Ministry of education has already 
been reviewed in an OECD study on the use of mathematical models to determine 
the demand for and supply of teachers. In that case study, it was stated that 
*the main lesson we hope should be drawn from our study is that forecasting teacher 
requirements ... is primarily an exercise in forecasting political behaviour. In 
demonstrating this we also want to advocate less emphasis on this kind of fore- 
casting, and more concern about the systematic analysis of means/ends relation- 
ships in the field of education." 

This case study goes a stage further by shewing that such a systematic analysis of 
relationships can be applied to other elements of cost and be used to guide policy- 
making. Cost models can contribute to policy-making by sharing the cost impli- 
cations of alternative policies, by focusing attention on crucial policy variables, 
and by emphasizing that any estimate of the cost of introducing an educational 
reform involves choices between alternative allocations of resources. Such a cost 
model has been u.sed, in Norway, to provide a range of alternative estimates of 
the cost of nine-year compulsory schooling, which can be compared with the 
original estimate of the Royal Committee. These alternatives have recently been 
to Parliament when legislation was introduced to prepare for the adoption of 
nine-year schooling throughout Norway. 

The present case study is concerned with the development and application of 
this cost model to the particular problem of planning the extension of compulsory 
schooling. Alternative solutions of the model, based on different assumption's 
about crucial pohcy variables, will be discussed in turn, and will be compared with 
the cost estimates of the Royal Committee (for convenience called RC63). These 
alternative solutions have two main functions. First, they provide a range of 
estimates of future costs, and secondly they help to explain the behaviour of costs, 
by revealing which variables have the greatest influence on total costs. Both these 
aspects of the model can serve an extremely useful purpose in guiding policy- 

1. Eide, *A Case-Study in the Application of Teacher Demand and Supply Models in 
Norway', contributed to the OECD Study on the Demand for. imd Supply of Teachers in Primary 
and Secondary Education (Paris, 1969), 
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makers towards rational decisions and choices between alternatives. A later part 
of the paper will attempt to assess the actual impact of such models on political 
decision-making in Norway, and a concluding section, contributed by HEP, will 
draw some general lessons from this experience for other countries. 

Before presenting a description of the cost model, and an examination of its 
alternative solutions, contributed by i member of the Norwegian Ministry of 
education who was closely concerned with the development of the model, some 
basic background facts about the Norwegian educational system, and definitions 
of some of the terms used in the case study, will be given. 



I. Norwegian educational system 



Before the decision to introduce compulsory nine-year schooling in Norway, basic 
education consisted of seven years of elementary education (from the age of 
7 to 14) in folkeskole. No change in the age of entry (7 years) into primary schools 
was planned. Some local authorities or municipalities had already introduced a 
compulsory nine-year basic course, either by means of additional classes in the 
elementary school, or by means of a two-year course in lower-level secondary or 
'continuation' schools (realskole). 

After the period of compulsory schooling pupils may choose to continue their 
education in lower-level secondary schools or in academic secondary schools 
{gymnasia) which prepare pupils for higher education, or in vocational or technical 
schools. Higher education takes place either in universities or in vocational or 
technical high schools (which are, in fact, institutions of higher education and 
should not be confused with American high schools). ^ 

Thus there is a considerable variety of patterns of elementary and secondary 
education in Norway at present. However, as a result of the reform of the school 
system a uniform system is gradually developing. Under the mandatory nine-year 
course the three years of lower secondary schooling will, as far as possible, be or- 
ganized in one school, but in certain circumstances, if the Ministry of education 
agrees, the nine-year course can be organized in terms of 7 years plus 2 years. 

One fact is very important for an understanding of the school structure in Nor- 
way. The country itself is large and there are many fairly isolated rural commu- 
nities, which make it necessary either to have very small schools in each village 
or to transport pupils considerable distances and to provide residential accom- 
modation for them, so that they can attend a school in a nearby town. The solution 
to this problem usually distinguishes between primary and secondary schools. 
Primary schools may be very small, and cater for a small school district, so that 
children from different grades (or age-groups) are taught together in one class 
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(i.e. group for teaching purposes). In some cases a school cli*;trict may be so small 
that all pupils in the age-group 7 to 12 (grades 1 to 6) are laught together in one 
class (i.e. group). In a slightly larger school district, there may be sufficient pupils 
for two classes, grades I to 3 being taught together, and grades 4 to 6 in another 
class. Thus pupils in grades 1 to 6 may be taught in one, two, or up to six separate 
classes. If there are sufTicienl pupils for six separate classes, for grades 1 to 6, 
this is called o^ie stream. In the larger school districts, schools may be big enough 
to have several streams, so that there may be several classes catering for each 
grade. In the rest of this paper, a distinction will always be made between primary 
schools large enough to have an entire stream, and those in which grades I to 6 
are taught together in lewer than 6 classes. 

Lower-level secondary schools must, according to Norwegian legislation, be 
large enough to have at least one stream, that is at least one class must cater for 
each individual grade. So that whereas pupils of different grades may be taught 
together in the same class in a primary school, by the time they reach the lower- 
secondary Jevel, separate teaching is given to pupils in each grade. 

For most of the school day pupils are organized together in a full class, that is, 
a group of about 20 pupils in primary schools, and about 25 pupils in secondary 
schools. However, for some teaching purposes a larger or a smaller group of 
pupils is considered desirable. Therefore, a full class may be divided into small 
groups, to form a divided class, for instance for work in science laboratories; or 
in other circumstances, two or more full classes may be combined into one group 
to make a combined class. The distinction between these various forms of grouping 
is crucial for any estimate of the number of teaching-hours required for each 
pupil, and the cost-model which is discussed below accordingly distinguishes 
between full, divided or combined classes. Official statistics of ^average class- 
size' in Norway refer only to the full class. 



IL A cost model for Norwegian education 
A, A description of the model 

In order to compare the cost of alternative policies with regard to nine-year 
compulsory education, the Ministry of education used a mathematical model of 
total current costs.^ This model consists of a statement of a set of relationships 
between a number of variables expressed in terms of equations. These variables 

1. Total recurrent costs include in Norway expenditure on teachers' wages and salaries 
(including leave and pension payments), expenditure on housing and transport of students, 
expenditure on furniture and equipment, wages of non-teaching personnel, purchase of non- 
durable materials, and maintenance of buildings and durable equipment* No allowance is made 
for depreciation or amortization of capital expenditure. 
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can be classified into three groups: (a) policy variables, which are a matter of 
choice by educational policy-makers; (b) exogenous variables, which are deter- 
mined by forces beyond the immediate control of the policy-makers; and (c) 
endogenous variables, which are determined by the relationships in the model 
itself. This method of classifying variables is important, because it distinguishes 
between those factors which are within the control of the policy-maker, and those 
which are beyond his control. Of course, whether a factor is truly independent or 
dependent upon other factors and upon political decisions, is partly a question 
of time, and partly of political power. The policy-maker may have no control 
over a variable in the short run (for instance the supply of trained teachers) but 
may be able to aflfect it in the long run. Similarly, a factor may be beyond the control 
of a local authority, but within the control of the central government, or vice versa. 
Thus any attempt to classify variables into exogenous or endogenous variables 
must be influenced by the purposes of the model. Since this model is intended to 
reveal the cost implications of alternative decisions by the policy-maker, the 
distinction between policy variables and exogeneous variables reflects the extent of 
his control over the variables. Thus policy variables are those that arc determined 
directly by the educational policy-maker, for instance class size; exogenous 
variables are determined outside the educational system, for instance the total 
number of school pupils; and endogenous variables are determined by the model 
itself, when the values of policy variables and exogenous variables are already 
given. An example is total cost. 
Altogether the Norwegian model includes 85 variables, of which: 

28 are determined by the policy-maker (policy) 

20 are determined outside the model (exogenous) 

37 are determined by the model (endogenous). 
The variables are measured in terms of units such as money, number of hours, or 
number of pupils, or in terms of ratios. The model itself consists of a set of equa- 
tions, in the form of identities or functions which express the relations between 
these variables. When all these equations are solved, simultaneously, they give the 
total current cost of compulsory education, and the total teacher requirements. 
Thus, by choosing different values for the policy variables, or assuming different 
values for the exogenous variables, the policy-maker can use the model to show 
not only the cost consequences of the decisions and assumptions, but also the 
: demand for teachers implied by each alternative. The nriodel therefore provides a 
detailed picture of the possibilities for decision open to the policy-maker and the 
results of alternative decisions in terms of total cuirent cost and teacher require- 
ments. 

The purpose of the model has determined the concept of cost employed in the 
. model. Because its purpose is to show the cost implications of variations in policy 
variables, it was decided to limit the model to current costs, rather than total costs, 
on the assumption that the cost of capital is approximately constant for all combi- 
nations of the policy variables included in the model. Thus the model excludes 
the capital cost of buildings or large-scale equipment, and also excludes the 
. annual cost of the servicing of this capital, for instance interest payments or 
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depreciation. Only maintenance expenditure is included as part of the current costs. 
If the aim of the analysis had been to calculate total current expenditure, as usually 
defined, this would have been a serious omission, sin^ce interest payments and depre- 
ciation are usually included. However, the aim oF the analysis is to estimate the 
effects of alternative policy decisions and therefore only that part of current cost 
which is assumed to be sensitive to the policy v'ariables was included in the cost 
model. It was assumed that the annual cost of capital services was not sensitive to 
changes in the policy variables, and would vary only significantly from one set of 
alternatives to another. Thus, for the purposes of comparing the cost implications 
of alternative policy decisions, the model concentrates simply on current costs, 
defined as: expenditure on wages, salaries and pensions, expenditute on transport 
and housing for pupils, expenditure on furniture and books, and other current 
expendlrt're. 



B. The variables 

The model distinguishes between: 

(a) two levels of compulsory education, i.e. primary education (grades I to 
6), indicated by x in the model, and lower secondary education, (grades 
7 to 9) indicated by y; 

(b) six types, or size, of primary school, i.e. those in which grades I to 6 
are taught in I, 2 ... 6 or more classes, indicated in the model by sub- 
scripts I ... 6. 

Therefore many of the variables have 7 different values, one for lower secondary 
schools (y) and one for each of the six types of primary school (.Vi ... x^). 
The 85 variables in the model are classified as; follows: 

Symbol^ Policy variables I 

K (i) Average class size (i.e. pupils per full ciiiss) for each class-type in primary 

school and lower-level secondr^ry (7 values, i.e.^ Ki^ ... K^^, K^. 
H^ (ii) Average number of hours ts ught in full class per year and per class in 

primary school and lower-ievd secondary (7 values, i.e. H^i ... Hgi, 

Hl^. 

H^ (lii) Average number of hours (aught in divided classes (net) (i.e. minus hours 

taught in combined classes) in primary school and lower-level secondary 
(7 values, i.e. H,2 ... h^^, H2>'), 
(iv) Average number of hours (expressed in terms of reduced teaching obliga- 
tions) spent on pedagogical supervision per pupil and per year in compul- 
sory education (I value). 

t„ (v) Average number of administrative hours per pupil per year in primary 

education and lower-level secondary (2 values, i.e. T/, T/). 

a (vi) Level of other current costs per school 'hour' (1 value). 

]. The notation employed here distinguishes "Between variables which express expenditure, 
e.g. W and M, and expenditure per hour or per pupil, e.g. w and m. 
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m (vii) Level of expenditure on books and furniture per pupil (1 value). 

Ci (viii) The percentage of pupils requiring transport (1 value). 

6/, (ix) Tlie percentage of pupils requiring housing (1 value). 

There are therefore 28 different values for the policy variables. 

Symbol Exo^^e}toiis variables 

E (i) The total number of students (1 value) and the number of students in each 

class-type in grades 1 to 6 in primary school and lower-level secondary 

(7 values, i.e. E, ... Eg, E^'). 
vv (ii) Average wage per how for teachers in primary school and lower-level 

secondary (2 values, i.e. w^, w^. 
P (iii) Teaching personnel on leave as a percentage of personnel in service in 

primary school and lower-level secondary (2 values, i.e. P^, P^. 
S/, (iv) Housing costs per pupil (1 value), 

s, (v) Transport costs per pupil (1 value). 

p (vi) Percentage of public expenditure on wages and salaries spent on pensions 

in primary school and lower-Ievei secondary (2 values, i.e. p*, p^. 

0 (vii) Teaching obligations per week in primary school and lower-level second- 

ary (2 values, i.e. O^, O^). 
B (viii) Number of school weeks a year in primary school and lower-level 

secondary (2 values, i.e. B'^, B^. 
Altogether there are 20 exogenous variables. 

Symbol Etidogenous variables 

C (i) Total current costs (1 value). 

W (ii) Total expenditure on wages and pensions in compulsory education 

(1 value). 

S (iii) Expenditure on housing and transport (1 value). 

M (iv) Expenditure on furniture and books (1 value). 

A (v) Other current expenditure (1 value). 

Wl (vi) Expenditure on wages and salaries for teachers in primary school and 

lower level secondary (2 values, i.e. W^^, W^O- 

Wp (vii) Expenditure on pensions for teachers in primary and lower-level second- 
ary (2 values, i.e. Wp^, Wp^. 

t (viii) Total school * hours' requirements per pupil for each class-type in primary 

school and lower-level secondary (7 values, i.e. Tj^ ... Tg*^, TO- (An 
*hour' is a 45-minute teaching period.) 

t„ (ix) Teacher, 'hours* per pupil per year spent on teaching in each class-type 

in primary school and lower-level secondary (7 values, i.e. T,^i*^ ... T,^o*^, 

Ef' (x) Number of pupils requiring transport (t value). 

E;, (xi) Number of students requiring housing (1 value). 

T (xii) Total school * hours* requirements in the compulsory school (1 value): 

L (xiii) The demand for teachers in primary school and lower-level secondary 

(2 values, i.e. L"", L^. 

1 (xiv) Teacher requirement per pupil per class-type in the primary school and 

lower level secondary (7 values, i.e. If"^ ... l^. 
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Sj, (xv) Expenditure on housing (1 value). 

S, (xvi) Expenditure on transport (I value). 

There are therefore 37 endogenous variables. 



C. The functioning of the model 

The model consists of 37 equations, expressed in terms of the 85 variables, which 
together determine the values of the 37 endogenous variables. The equations 
consist either of identities, for example C = W + S + M+ A (total current cost == 
expenditure on wages, salaries and pensions, expenditure on transport and 
housing, expenditure on furniture and books, and other current expenditure); 
or of functions expressed in terms of exogenous or policy variables, for example, 

(teaching-hours per pupil in lower-secondary school == hours taught in full 
class + hours taught in divided classes (net) divided by average class size in lower- 
secondary schools). 

The full set of equations for the cost' model is given in Appendix I. Figure 1 
shows, in diagrammatic form, the functioning of the model. After certain values 
of the policy variables and the exogenous variables have been selected, to corres- 
pond with alternative policy decisions, the equations are solved to give the four 
components of current expenditure (W, S, M and A) and thus total current cost 
(C) and total teacher requirements (L). The model provides separate sub-totals 
for each of the sizes or types of primary school and lower secondary schools. 

The model demonstrates the interdependence between variables, as shown in 
he examples below. 

( i) Expenditure on wages and salaries ( W^^J 

This is dependent on three variables, the average wage per hour, (w), which is 
assumed to be fixed for purposes of the model, the proportion of teachers who are 
on paid leave (P), which is also assumed to be determined exogenously, and the 
total 'school-hours* required in each level of compulsory education. This last 
variable is itself determined by the model. 

(ii) School'hoifrs' requirement (T) 

This variable is determined by the total 'school-hours' requirement per pupil at 
each level of compiilsory education, ard the total enrolment (E). The number of 
hours required per pupil is partly deterriiined by policy decisions regarding the 
time to be devoted to administration and pedagogical supervision (t^ and t^), 
and partly by the teaching-hours required by each pupil, which must be calculated 
from the model (tj. 

(Hi) Teaching-hours per pupil (tj 

This variable is dependent upon three policy decisions, the time to be spent by 
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each pupil in a full class (H^), the additional hours spent in divided classes after 
subtracting the time spent in combined classes (H^), and the average size of a 
full class (K). Since the teaching-hours devoted to each pupil will vary, according 
to whether a class in primary school includes one or more grades,. this calculation 
must be carried out separately for each type of primary school, as well as for 
lower-secondary schools. Thus the total teachingjhours requirement for compul- 
sory education is obtained by adding together seven sub-totals, (t^i"^ ... + 
t/). 

(Iv) Expenditure on housing and transport (S) 

This variable is calculated by estimating, separately, expenditure on housing (S J 
and transport (S,), which are determined by policy decisions about the proportion 
of pupils to receive housing and transport (e,, and e,), the total enrolment (E) 
and the cost per pupil of accommodation or transporf (S;,, s,) which is assumed 
to te fixed. By choosing different values for C/, and e,, the policy-maker is able to 
simulate, through the model, the cost effects of alternative types of schools, 
small local ones (decentralization) or fewer larger ones at certain centres (centrali- 
zation). 

(v) Expenditure on furniture and books (M) 

In the cost model this expenditure is assumed to b: proportional to the total 
number of students in the compulsory school (E). A consequence-of this assumption 
is that the estimated expenditure on equipment and books is independent of the 
size-distribution of schools, i.e. that there are no economies of scale in the use of 
equipment and books. There is, however, some scattered evidence to the contrary, 
which means that expenditure per student in Norway is lower in larger schools 
than in the smaller. Hence, the assumption is not very realistic if the size-distri- 
bution changes over time. This expenditure is, on the other hand, small in com- 
parison with total expenditure, and any erroneous conclusions in this sub-sector 
will not affect the main results of the model. 

( vi) Other current expenditure 

This variable is assumed to be proportional to the total input of 'school-hours' 
in the, compulsory school. The basis for this assumption is probably even weaker 
than for (v), as there is considerable evidence of significant economies of scale. 
The statistical data necessary to undertake a rigorous analysis of economies of 
scale in this sector are, however, lacking. This cost item is also very heterogeneous, 
as it consists of expenditure on wages for personnel other than teachers, purchase 
of goods and services, and maintenance of buildings and durable equipment. 
From a theoretical point of view it would have been desirable to have a separate 
equation for each of these cost items, but lack of data has prevented the intro- 
duction of such a refinement. This difficulty and the fact that the model does not 
take into account the effects of economies of scale, reduces the usefulness of the 
equation for forecasting purposes. But as in the case oi (v), this has little effect on 
the main conclusions (C). 
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(vii) Teacher requirements (L) . 

The model not only gives the cost consequences of alternative values of the policy 
variables and exogenous variables, but also the demand for teachers implied by 
each alternative. This is done by the introduction of four new variables: 

Teaching obligations per week in the primary school (O""). 

Teaching obligations per week in the lower-level secondary (OO- 

Number of school-weeks per year in primary school (B*^). 

Number of school-weeks per year in lower-level secondary (B-*'). 
The demand for teachers implied by a certain combination of policy variables and 
exogenous variables is estimated by dividing the total 'school-hours' requirement 
by the product of the two factors O and E for the primary school and the lower- 
ievel secondary school separately. In this way it is possible to project the future 
demand for teachers as determined by the various combinations of policy and 
exogenous variables. Thus these results can be used to determine the capacity of the 
teacher-training colleges, whiclV would ensure a balance between supply and 
demand for teachers. 

In Norway such projections have led to the conclusion that, with the present 
level of educational technology, the school system will need so many more teachers 
in the future that it is imperative to make innovations in educational technology 
in order that machines and equipment can be substituted for teachers. How to 
substitute machines for teachers and find methods of teaching which require 
fewer teachers is, of course, a question of great importance in educational plann- 
ing, but it is outside the scope of the present discussion. 



D. Some limitations and strengths of the model 

In the model there is no answer to this problem" of substitution. The model cannot 
be used to answer a question such as *How much must the input of machine- 
hours be increased to keep the over-all effectiveness constant when the input of 
teacher-hours is reduced by one?' To deal satisfactorily with this problem it 
would be necessary to have, in addition to the other equations in the model, 
a * multi-product' production function and a preference function giving the relative 
priority attached to different educational 'products' as seen from the point of 
view of the educator and the politician. It would then be possible to find the 
optimal solution, i.e. the highest point on the preference function compatible 
with given costs. The author believes that no study has yet been able to incorporate 
either a 'production function' or a preference ordering of the different * products' 
explicitly in such an analysis as is described in this case study. 

There is no measure of overfall effectiveness in the model, and since the effec- 
tiveness of the different combinations of policy variables and exogenous variables 
presumably varies from combination to combination, it might be thought very 
difficult for the policy-maker to draw any conclusions from a study on the model. 
Educators should, on the other hand, be assumed to have some knowledge of the 
effect of certain changes in policy variables and exogenous variables on the 
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educational production function which can form a basis for decision-making when 
compared with information about Ihe costs of each alternative. The policy-maker 
will then be able to make a choice between these alternatives on the basis of certain 
preferences or priorities. Thus, a certain intuitive knowledge of both theproduction 
function and the preference function must be assumed. In this case, therefore, a 
model which demonstrates the cost consequences of alternative educational 
policies can illuminate the problem of hovv to allocate scarce resources between 
alternative uses of these resources, and thus contribute to a more rational decision- 
making process. 

Thus even if the method employed in the Norwegian cost model is very far from 
solving an optimization problem it is important because it can assist the policy- 
maker in choosing an alternative which is closer to the 'best' than if he were to 
rely on 'rules of thumb', where the different alternatives are not evaluated in 
terms of cost implications at all. 

Another factor which has been omitted is the input of students' time. This is not 
very important in the context of planning compulsory education, since the oppor- 
tunity cost of students' time in compulsory education is very small. 



III. The application of the cost model as a means of 
comparing alternative cost estimates 

The Ministry of education in Norway has used the cost model described in the 
previous section for two main purposes: (i) to obtain alternative estimates of the 
current cost of nine-year compulsory education, which were compared with the 
estimate of the Royal Committee (RC63); and (ii) to compare the cost implications 
of alternative policy decisions. These will be discussed in turn, but first it is necess- 
ary to give a very brief description of the method adopted by RC63 in estimating 
the cost of introducing nine-year conipulsoiy schooling. 

A. The RC63 cost estimates 

The Committee judged that it would be feasible to complete the introduction of 
nine-year compulsory schooling throughout Norway by 1970/71. It therefore 
estimated the total current cost of compulsory education in 1970/71 , distinguishing 
between the two levels, primary and lower-secondary. 

The Committee's cost estimates were very much influenced by its estimate of 
teachers' wages and salaries, the largest single item of costs. Their estimate of 
teachers' wages depended on six main factors: 

(i) The number of pupils in compulsory education. 
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(ii) Teacher-hours per pupil per week. 

(iii) Extra hours spent on pedagogical supervision, .Jministration, and 
extra teaching-hours due to illness, military service, etc. 

(iv) Average class-size (i.e. number of pupils in a full class). 

(v) Teaching obligations in hours per week. 

(vi) Wages per hour. 

The Committee assumed values for these factors, dealing separately with primary 
and lower-secondary education, in the following manner. 

(i) Primary education 

RC63 assumed an average wage rate per hour of Kr. 18.70, the wage per hour at 
1 January 1965. When the law on compulsory schooling is discussed in Parliament, 
the average wage te will be forecast on the basis of recent trends and expected 
future growth. 

In 1965, the average class size was 19.5 pupils per full class. The average size of 
\lasses has iiicr *ased by approximately 1 per cent per year during the last 15 years, 
due mainly lo ntionalization of the distribution of schools by sizes. Data obtained 
from local authorities on prospective trends suggested that the average class is 
expected to be 21.9 students per class when the introduction of compulsory 
schooling is completed, and this was the value assumed by RC63. 

The number of hours taught in a full class (pupil-hours) is measured in terms of 
the number of hours every pupil is expected to be taught in the course of a week. 
In 1965, pupil-hours were on average 22.7 in grades 1 to 6; the legally permitted 
range is between 21 and 24.5 hours. RC63 assumed a figure of 23 for its 
calculations. 

The number of hours taught in a full cla.ss is not, however, sufficient as a basis 
for calculating teacher-hours, because of the additional teaching-hours required 
by the division of classes into groups (minus the teaching-hours saved by the 
combination of classes). The Committee assumed that the number of extra teaching- 
hours would amount to 6 per cent of total teaching-hours. RC63 also estima- 
ted 'equivalent teaching-hours' for pedagogical supervision, and administration, 
etc., expressed in terms of a reduction in teaching obligations. The Committee 
assumed thav this would be equivalent to 10 per cent of the total of houu taught 
in full classes together with net additional hours taught in divided classes. 

The result of these two assumptions is a total requirement of 3.8 extra teaching- 
hours per pupil, per week, and this was the figure used by RC63 in its calculations 
of teacher demand. 

Normal teaching obligations in 1965 amounted to 33 hours per week. However, 
many teachers work only 30 hours a week, and RC63 accordingly assumed a 32- 
hour week. 

RC63 assumed that the number of pupils in primary schools in 1970/71 would 
be 380,372. 

On the basis of these assumptions the total cost of teachers' wages, salaries and 
pensions, in primary schools in 1970/71 is estimated at Kr. 400 million. 
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(ii) Lower-level secondary education 

The calculations of RC63 were based on the assumption of an average wage rate 
for teachers in lower-level secondary schools of Kr. 26.30 per hour. 

fn 1965 the average class size in lower secondary schools was 24.9 pupils. RC63 
assimied that by the time compulsory schooling had been introduced throughout 
Norway the average number of pupils per full class would be 25.7. This assumption 
was made on the basis of the size-distribution of lower secondary schools planned 
by the municipalities.' 

The Convnittee recommended thai the number of teaching-hours in a full class 
should' be permitted to vary between 32 and 35, and accordingly assumed 33.5 
as the average number of teaching-hours in full classes. 

The Committee's estimate of the number of net additional hours' teaching needed 
for teaching in divided classes was based on an estimate by the Council for Exper- 
iment in Education which assumed that the net number of hours in divided 
classes varied from 18 in a lower-level secondary school with one class in each 
grade, to 9 in a school with 6 or more classes in each grade. Thus, the average 
number of hours spent in divided classes is a function of the school-size and the 
average number of these hours will depend on the assumed size-distribution c*" the 
schools. The data on planned size-distribution given to RC63 by the municipalities 
implies an average number of hours (net) in divided classes of 11.2 per week. The 
Committee estimated the number of additional hours needed for pedagogical 
supervision, administration, etc., on the same basis as for primary schools, 
namely that these would amount to 10 per cent of the total hours spent in full 
class and additional (net) hours in divided classes. 

The Committee's estimate of the total enrolment in lower secondary schools 
was 191,300. 

RC63 assumed that the existing regulations concerning teaching obligations 
would remain in force, giving 25 hours per week as the normal leaching obligation. 

The effect of all these assumptions on the total of teachers' wages, salaries and 
pensions in lower-secondary schools in 1970/71 is estimated at Kr. 436 million. 

(Hi) Joint costs 

The Committee's estimates of expenditure on transport and housing for school 
pupils did not dilTerentiate between the two level" '^f compulsory education. The 
estimate for both levels combined, for 1970/71, was Kr. 84.5 million. 

Finally RC63 estimated other current expenditure, which includes expenditure 
on wages and salaries of non-teaciiing staff (e.g. cleaners), expenditure on other 
goods and services and maintenance. The metiiod adopted by RC63 was simply 
to assume that other current expenditure was proportional to the wages of teachers 
and would amount to 35 per cent of tOtal current expenditure (minus pensions and 
transport and housing costs) in 1970/71. Pensions were assumed to amount to 
10.7 per cent of the total wages and salaries bill, as estimated above. These assump- 
tions gave an estimate for other current expenditure of Kr. 402 million. 

1. The assumed size distribution is discussed in Part IIl.B, below. . 



Q 110 

ERIC 



iS. Norway 



Table 1. RC63 estimates of total current cost of compulsory schooling in 1970/71 



Norwegian Kr. millions 



(a) Wages, salaries, pensioi:*^ of teacher 
in primary schools (grades i ic 6) 




400 


(b) Wages, salaries, pensions, of teachers 
in (ower-secondary schools (grades 7 to 9) 




436 


Total wages 




836 


(c) Expenditure on transport and housing 




84.5 


(d) Other current cxpondhure 




402 


Total 




1 322.5 


Table 2. Assumptions of RC63 




Grades 1'6 


Grades 7-9 


(a) Wage rate per hour (N.Kr.) 


18.7 


26.3 


(b) Average class size (pupils) 


21.9 


25.7 


(c) Teaching-hours in a full class per pupil per week 


23.0 


33.5 


(d) Additional (net) teaching-hours per pupil per week 


3.8 


15.7 


(e) Teaching obligation (hours per week) 


32.0 


25.0 


(f) Enrolment in 1970/71 


380 322 


191 300 


(g) 'Other current expenditure* as % of 
total expenditure (pensions and housing 
and transport costs) 


! 


1 

1 

35 



Thus, the final estimate by RC63 for total current expenditure on compulsory 
schooling in 1970/71 was Kr. 1,322.5 million. The breakdown of this expenditure, 
and the combination of assumptions on which it was based, are shown in Tables 
I and 2. 

B. Alternative cost estimates 

This section will examine the alternative values of the variables which were used by 
the Ministry of education and show how they affect current costs. 

Although RC63 assumed as a basis for its calculations that the introduction of 
nine-year schooling would be complete by 1970/71, it now seems likely that 
completion will not be before 1975/76. Therefore cost estimates were made for 
1975/76, 1980/81 and 1985/86 as well as 1970/71. 
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1. Implications of alternative assumptions on teachers* salary costs 
(a) Number of pupils 

In addition to the projections Of RC63, the Ministry of education used estimates 
based on populaMon forecasts produced by the Central Bureau of Statistics and an 
assumed enrolment ratio of 99.6 per cent for the whole 7 to 15 age-group. The 
alternatives obtained for the total enrolment by level in the compulsory system 
are shown in Table 3. 



Table 3. Enrolment assumptions 









Grades 1-6 




Grades 7-9 








difference 




^.c difference 


Hypollicsis 


Year 


Enrolment 


from RC63 


Hnrolment 


from RC63 


ao 


1970/71 


380 372 


0 


191 300 


0 


ai 


1970/71 


359 700 


-5.4 


150 000 


-21.6 


a^ 


1975/76 


370 600 


-2.6 


178 300 


- 6.8 


as 


1980/81 


413 300 


+ 8.7 


186 200 


- 2.7 



These figures show that after the introduction of the nine-year compulsory 
system, there will be a few 'quiet' years before pupil numbers are expanded by 
a new birth wave. 

Table 3 shows also that the 1963 Committee over-estimated the number of ; 
pupils likely to be enrolled in 1970.* The cost implications of such over-estimations ; 
are Kr. 21.5 million for grades 1 to 6 and Kr. 27.5 million for grades 7 to 9. Thus, 
the use of more accurate enrolment forecasts implies r. cost reduction of about 
Kr. 50 million. Similarly, the use of the revised enrolment projections for 1970/71 
would imply a reduction in the demand for teachers for compulsory education 
of 1,800. 

(b) Number of teaching-hours in full class per week 

RC63 estimated this number to be 23, or 138 teacher-hours per stream for grades 
1 to 6 in 1970/71. An investigation undertaken by the Planning Department 
produced an average of 136 hours per stream per week. This factor has increased 
over the last five years and is expected to continue growing in the future. Thus, 
the Ministry did not make alternative assumptions for this variable for grades 1 
to 6. 

For grades 7 to 9 a set of three values was used in the calculations: these were bo 
33.5 (the RC63 hypothesis), b, 36.0 (the actual 1965 value) and b3 30.0 (which 
would be brought about by the adoption of a five-year school week with 6 hours 
per day). If the actual number of teaching-hours spent at school remains the same 

1. a, is based on a rate of attendance of 81.5 per cent. If the rate of attendance is to reach 
100 per cent in 1970/71, enrolment in grades 7-9 would be 184,000 pupils, instead of 150,000. 
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in 1970/71 as it was in 1965 (36 hours), salary costs will increase by Kr. 32.5 
million, and the demand for teachers will be 1,100 more than that forecast by 
RC63. On the other hand, if the third alternative is assumed, salary costs will be 
reduced by Kr. 46 million and the demand for teachers by 1 ,540 compared with 
RC63. 

(c) Extra hours 

The circumstances under which extra hours are worked fall into three basic 
categories: (i) the division or combination of classes; (ii) the need for pedagogical 
supervision or administration; (iii) the replacement of teachers on paid leave. 

The increase in the number of extra hours taught in divided classes is a major 
cause of the expansion of teacher demand in recent years. This factor also helps 
to explain why the unit cost in grades 7 to 9 is much higher than in grades 1 to 6. 

The number of extra teaching-hours is in many ways an important measure of 
the teaching standard in the lower-level secondary. There is every reason to expect 
that the number of these hours will increase considerably in the future. When 
examining various alternative hypotheses about the development of compulsory 
education, it is therefore reasonable to assume an increased number of extra 
hours, due mainly to pressure for over-all improvement in education.^ 

In the case of primary education, a proposal by the Norwegian Teachers' 
Association suggests that extra hours in divided classes should airiount to 20 
per cent of the number of teaching-hours in a full class. As it is the largest teacher 
organization which made this proposal, it was included among the alternatives 
considered by the Ministry of education. Another alternative results from an 
investigation made by the Planning Deijartment, which showed that the 6 per 
cent assumed by RC63 should be increaired to 7 per cent. 

RC63 assumed that the extra hours h^t pedagogical supervision and adminis- 
tration accounted for 10 per cent of the teaching-hours in full and divided classes, 
but the Planning Department assumed that this percentage was about 19. 

Thus, thi* Ministry's study used the following alternatives for grades 1 to 6: 



RC63's under-estimation of the number of extra hours required in primary 
schools means therefore that total current costs are Kr. 32 million more and that 



1. *Orie radical proposal is that all classes in grade 1 should be split into two. This proposal 
alone would require an increase in the stock of teachers in primary education by 11 per cent.' 
See OECD, op. cit. 



Percentage difference 



from RC63 



Hypothesis Cq 5.1 hours per class 
Cj 7.6 hours per class 
C2 10.9 hours per class 



0 

+ 8 
20 
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1,180 more teachers are needed. If the proposal by the Norwegian Teacher?' 
Association is accepted (C3), costs would increase by Kr. 40 million and thi 
demand for teachers by 1,620. 

In grades 7 to 9, the number of hours (net) spent in divided classes is a function 
of school size, and therefore the average number of hours will depend on tie 
assumed size distribution. The main assumption of RC63, based on the planned 
size-distribution of schools provided by the municipalities, was 11.2 hours p^r 
week. But the Ministry of education felt it useful to consider alternatives based on 
a greater degree of either centralization or decentralization of schools. Greater 
centralization combined with the other assumptions of RC63 would involve 10 
additional hours per class, whereas the decentralization alternative would mem 
^2.5 extra hours. 

In another paper the Council for Experiment in Education argued that it is 
perhaps sufficient to have eight hours in divided classes (net) for schools with two 
or more classes in each grade. This proposal wiil also be included in the set of 
alternatives. 

RC63 assumed that hours spent on pedagogical supervision, administration, 
etc., total about 10 per cent of the sum of teacher-hours in full and divided clas,ses 
(net). An investigation undertaken by the Planning Department on the basis of 
information obtained from the municipalities showed that in fact additional 
hours spent on pedagogical supervision etc., amounted to 16.4 per cent. 
The combined result of these alternative assumptions is as follows: 

% difference 
from RC63 

Hypothesis Cq lOj 11.2 or 12.5 hours in divided cla:>ses, '' 

per class 0 
Ci 10, 11.2 or 12.5 hours in divided classes, » 

per class + 5.7 

Other extra hours + 16.4 per cent 
C2 8 hours in divided classes, per class — 4.0, — 9.5^ 

Other extra hours + 16.4 per cent 
If the alternative C, is adopted, instead of RC63's assumptions Cq, the cost 
estimates would be increased by Kr. 25 million and the demand for teachers by 
830. The alternative C2 would result in an estimate of costs Kr. 42 million to ' 
Kr. 66 million lower than Cj and an estimate of teacher demand lower by 1,420 
to 2,220, according to the size-distribution of schools. 

(d) Class size 

The previous section showed that the number of additional hours' teaching consid- 
ered necessary in lower-secondary schools depended upon the size-distribution 
of schools. This is because the average size of a full class is directly related to the 
number of classes catering for each grade. One important question therefore is 

1. Depends upon the size-distribution of lower-level secondary schools. 
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what would be the implication for average class size — and hence for teaching 
costs — if the Norwegian government adopted a change of policy on the distribution 
of schools throughout the country? RC63 assumed that in 1970/71 there would be 
631 schools in grades 7 to 9 with the distribution shown in Table 4. 



Table 4. RC63 assumption of size distribution of Jower-secondary schools in 1970/71 



Type of school 




Number of schools 


I class in each grade 




16 


2 classes in each grade 




144 


3 classes in each grade 




157 


4 classes in each grade 




122 


5 classes in each grade 




67 


6 classes in each grade 




90 


7 classes in each grade 




16 


8 classes in each grade 




14 


9 classes in each grade 




0 


10 classes in each grade 




3 


11 classes in each grade 




0 


12 classes in each grade 




1 


13 classes in each grade 




0 


14 classes in each grade 




1 



Total 631 



This assumption was based on the existing plans of the municipalities in 1965, 
i.e., it implies an average class size of 25.7 pupils in lower secondary schools in 
1970/71. If, on the other hand, the government adopted a policy of decentraliza- 
tion, and the same number of pupils were distributed in 860 schools, the distri- 
bution would be as shown in Table 5. 



Table 5. Size distribution of lower secondary schools (decentralization policy) 

Type of school Number of schools* 

1 class in each grade 100 

2 classes in each grade 300 

3 classes in each grade 200 

4 classes in each grade 122 

5 classes in each grade 67 

6 classes in each grade 71 

Total 860 



1. This size distribotion is based not on -actual distribution but on a liypotiiesis for tlie future. 



In this case the average number of students in each class would be 24.4 
When using the cost model the'Planning Department therefore used two alter- 
native hypotheses on class size; one is intended to illustrate the effect of a high 
degree of centralization, the other that of a high degree of decentralization. 
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Table 6. Primary and lower-secondary schools; class sizes 







diftcrence 




difference 






from 




from 


Hypothesis 


Grades J -6 


RC63 


Grades 7-9 


RC63 


do 


21.9 students per class 


0 


25.7 students per class 


0 




19.5 students per class 


+ 11.0 


24.4 students per class 


+5.3 


da 


23.0 students per class 


- 5.0 


26.5 students per class 


-3.0 



The direct effect of changing the average size of a full class is on the demand for 
teachers, but obviously costs will also be influenced. The wages of teachers will be 
affected and also the cost of transport and housing of pupils. No precise calculation 
has been made of the impact of alternative distributions of schools on transport 
and housing costs, since the model does not relate expenditure on housing and 
transport to the geographical distribution of schools, but a rough estimate can be 
made. 

A decentralization policy would increase expenditure on teachers' wages by 
Kr. 40 million in grades 1 to 6 and by Kr. 44 million in grades 7 to 9. Such a high 
degree of decentralization would have a slight eflect in reducing expenditure on 
housing and transport. On the other hand, a centralization policy would reduce 
wage costs by Kr. 20 million in grades 1 to 6 and Kr. 25 million in grades 7 to 9. 
The high degree of centralization would also, of course, increase the cost of housing 
and transport, and the question is by how much. However, as mentioned above, 
the mode] does not help in answering this question. This is one of the limitations 
of the cost model since it does not provide a means of comparing the costs of 
boarding versus day schools, or the cost of housing and transport in a system 
with large schools compared with high tuition costs in small schools, and lower 
transport costs. 

(e) Teaching obligations 

RC63 assumed a slight decrease in the number of teaching obligations per week — 
32 hours in grades 1 to 6 and 25 hours in grades 7 to 9. The Ministry also examined 
the cost implications of an even larger reduction in teaching obligations in primary 
schools, namely, a reduction to 30 hours per week. This has, in fact, been proposed 
by the Teachers' Association. Assuming this reduction of teaching obligations, 
combined with a constant wage rate, it would have the effect of increasing the 
demand for teachers by 1,330 and expenditure on wages by Kr. 36.4 million. 

ff) The rate of hourly wages 

Any change in the assumed wage rate for teachers would obviously have a sub- 
stantia] effect on estimated expenditure on teacher salaries. However, as has already 
been emphasized, the purpose of this exercise was to demonstrate, to Parliament, 
the effect of alternative policies for the Ministry of education. Forecasts of changes 
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in wage rates are the responsibility of the Ministry of finance in Norway. Therefore 
the Planning Department in the Ministry of education did not consider any 
alternatives to the wage rate used in the RC63 cost estimates, which was the wage 
rate prevailing in 1 965. If the intention of the exercise had been to provide accurate 
forecasts of expenditure this would have been a serious error, for it might 
be assumed that as a minimum, teacher wage rates would rise with per capita 
income. 

The growth of GNP in Norway over the last few years has been approximately 
5 per cent annually. If a somewhat slower growth in the future is assumed, then 
the growth of real income per inhabitant might be at the rate of 4 per cent per year. 
This would lead to an increase in the real wage of 22 per cent over five years, 50 
per cent over 10 years, 80 per cent over 1 5 years, and 120 per cent over 20 years. 
Thus it is obvious that any cost forecasts would have to take this into account. 
But such a rate of growth would have an equivalent effect on total expenditure 
on wages, regardless of whether the policy assumptions of RC63 were adopted, 
or alternative policy assumptions. Therefore, for the purposes of comparing 
alternative policy decisions, it is quite reasonable to assume a constant wage 
rate. V 



However, the Ministry did analyse the cost implication of one ernative 
assumption about the wage rate in primary schools. This is because RC63 used the 
wage rate for teachers only, whereas if allowance is made for higher wage rates for 
principals and inspectors, the average wage rate in primary schools would be 
2.5 per cent higher than the RC63 assumption. Adopting a wage rate of Kr. 
19.17 an hour instead of Kr. 18.70 would increase expenditure on wages by Kr. 10 
million. 

2. Other current expenditure 

The 1963 Committee made a proposal that ail current costs should be subsidized 
by the central government, although, as has already been pointed out, at present 
only teachers' wages and a small part of other current costs are thus subsidized. 
If such a proposal were accepted by Parliament the hypothesis of RC63 that other 
current expenditure will amount to 35 per cent of total current expenditure in 
1970/71 will have to be reconsider:;d. 

For example, considerable differences exist among the municipalities in the 
allocation of 'other current expenditure*, particularly expenditure for books and 
furniture. If the government accepts responsibility for 60 to 70 per cent of these 
expenditures, there is good reason to believe that most municipalities will increase 
their expenditures in this category much faster. than they would have done in a 
situation with no subsidies. 

In 1964 total current costs were distributed as follows: 




Wages and salaries for teachers, principals 
and inspectors 

Other current expenditure (expenditure on housing 
and conveyance not included) 



67 % 



33 % 
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According to the municipal accounts, other current costs consist of: 
Expenditure on wages and salaries for other 
personnel (e.g. cleaners) 13 % 

Purchase of goods and services 16 % 

Maintenance 3 % 

Subsidies to the private sector {e.g. scholarships) 1 % 

No very accurate data is available on trends in such expenditure, but some rough 
guesses can be made of likely trends in the future. For example, the very high 
construction activity in the school sector recently will increase area per pupil 
considerably. More cleaning staff will therefore be required in the future. Thus, 
it is realistic to assume that expenditure on salaries of -non-teaching stafT will 
increase faster than total current costs. This development will be reinforced by the 
introduction of lower-level secondary schools, since on this level area per pupil 
is larger than in the primary school. 

Purchase of goods and services includes expenditure on books and equipment. 
There is reason to believe that relatively more will be spent on this kind of educa- 
tional input in the future. The introduction of the lower-level secondary will no 
doubt strengthen this trend. 

There has been a great deal of investment in new school buildings in Norway, 
which means that their maintenance costs will be low in the future. However, the 
older school buildings are now needing more repair than in previous years and, 
as there are more of ihem than new buildings, ^e over-all effect will be an increase 
in the relative proportion of maintenance in total current costs in the future. 

Subsidies to the private sector consist mainly of scholarships and grants to 
students given by the municipalities. This item too is likely to increase over time 
in proportion r.o total current costs. 

This suggests that in the future it is realistic to count on a higher rate of increase 
in other current costs than in teachers' wages. RC63, however, estimated that 
other current costs would be proportional to wage costs and would amount to 
35 per cent of total current costs when nine-year compulsory schooling is intro- 
duced. In the short run this estimate may be realistic, "but over a period of 10-15 
years it will certainly be too low. 

If, however, the assumption of proportionality between teachers' wages and 
other current expenditure is accepted, and applied automatically to all the alter- 
natives so far considered, it is likely to lead to an over-estimation of the other 
current costs in the case of ^expensive' alternatives and an under-estimation in the 
case of 'cheap' alternatives. Total expenditure on teachers' wages and salaries 
for the nine-year compulsory school in 1970/71 would be, on the assumption of 
RC63,Kr. 835 million. 

When allowance is made for the costs of pensions (assumed to account for 
10.7 per cent of this total), the figure is Kr. 746 million which implies 'other current 
expenditure' of Kr. 402 million. The Ministry of education calculated other current 
expenditure on the assumption of a constant proportion between these expenditures 
and teachers' wages, but at the same time considering the alternative assumptions 
about expenditure on teachers' wages, as discussed above. This calculation 
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Table 7. Teachers* wages and other current costs according to various alternatives (in Norwegian 
Kr. minions) 



Assumptions" Teachers' wages Other current costs 



RC63 


1970/71 


746 


402 


Alternative 1 


1970/71 
1975/76 


697 
768 


375.5 
413.5 


Alternative 2 


1970/71 
1975/76 


900 
990 


484.5 
533 


Alternative 3 


1970/71 
1975/76 


593.5 
649 


319.5 
349.5 


Alternative 4 


1970/71 
1975/76 


691.5 
759 


372.5 
408.5 



revealed a variation of Kr. 350 million to Kr. 530 million, as shown in Table 7. 
The Ministry considered that the most realistic estimate of other current expend- 
iture probably lay between Kr. 400 million and Kr. 450 million. 



C. The impact of alternative assumptions 
on total current costs 

RC63 estimated that the complete introduction of nine-year compulsory education 
would involve a total current expenditure of Kr. 1 ,322 million. This can be compar- 
ed with an estimate made in the National Han 1966-69 of the total current 
; costs in 1965 of seven-year compulsory schooling, together with continuation 
• schools and lower-level secondary schools (not compulsory in 1965). This estimate, 
which was only approximate, was Kr. 1 ,200 million. Thus, if the RC63 estimate is 
accepted, this would mean that nine-year compulsory education, when completely 
introduced, would cost approximately 10 per cent more than the general education 
given to the same age-group in 1964. However, the alternative policy assumptions 
discussed in the previous sections would result in different estimates of total cost. 

This section will examine the impactj as shown by the cost-model, of alternative 
'sets' of assumptions on total costs. There are, of course, many possible combi- 
nations of the various factors and when considering how many to take into account 
the only problem is one of computation. Therefore, it is valuable for planning 
purposes to select a small number of combinations of values and group them 
together into 'sets' which have no extra cost, 'sets' with 5 per cent extra cost, 
'sets' with 10 per cent extra cost, and so on. Thus policy-makers can see which alter- 
native decisions would have the same cost and which were^the more or less costly. 

The consequences of simultaneous changes in key factors are not obtained by a 
simple addition of partial consequences. If pupil numbers expand, for example, 
changes in the teaching-hours requirement will have a higher cost implication than 
in a situation of constant enrolment. The larger the total number of hours taught, 
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the higher the cost of teaching obligations. On the other hand, the larger the average 
size of the class, the less important are changes in wage rates. The cumulative 
impact of various changes reflects the structure of the model itself, and the 
relationships between factors, as shown in the equations of the model. 

Thus the assumptions of RC63 are compared with another combination of 
variables which would result in approximately the same total cost, and with the 
two combinations of variables which offer the 'most expensive' and the 'cheapest' 
alternative. The combination which provides an estimate of cost roughly equal 
to the RC63 estimate is then called -realistic' (in the sense that it would not involve 
any change in the level of expenditure proposed by the Committee), but it does 
represent an alternative set of policy decisions. Finally, the impact of certain 
'corrections' to the RC63 assumpl ons is evaluated. This set of assumptions is 
called 'RC63 corrected', because it does not, strictly, represent an ahernative to 
RC63 but simply uses more accurate data. 

Before considering the cost consequences of these alternative 'sets' of assump- 
tions, it might be useful to recapitulate on the full range of possible values for 
each variable discussed in the previous section. See Table 8. 



Table 8. Possible values of cost variables 





1970/71 
(RC63) 


1970/71 


1975/76 


Grades 1 to 6 








Number of students 


380 372 


359 700 


370 600 


Teacher-hours per week, per class 


23 






Extra hours per week (net) 


3.8 


6.3 


9.5 


Average class size 


21.9 


23.0 


19.5 


Teaching obligation in hours per week 


32 


33 


30 


Wage level (Kr. per hour) 


2.62 


2.68 




Grades 7 to 9 








Number of students 


191 20'J 


150 000 


178 300 


Teacher-hours per week, per class 


33.5 


36 


30 


Extra hours per week (net) 


10, 11.2 


10, 11.2 


8 




or 12.5 


or 12.5 


+ 16.4% 




+ 10% 


' +16.4% 




Average class-size 


• 25.7 


26.5 


24.4 


Teaching obligations in hours per week 


25 






Wage level (Kr. per hour) 


3.68 







This range of possibilities involves a very large number of possible combinations 
of values, and 25 different possibilities are shown in Appendix II. In this case 
study only the five possible combinations of values described above are considered. 
They are RC63, RC63 (corrected), * realistic alternative', * cheapest ahernative' and 
'most expensive ahernative'. These are shown, in summary form, in Table 9. 
Table 10 shows the estimate of total current cost, and total teacher requirements 
for nine-year compulsory education, for these combinations of values. 
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Table 10. Estimate of total current cost (FCr. millions) and total teacher requirements for nine-year 
compulsory education 





Estimated total 


current cost 


Total teacher requirements 




1970/71 


1975/76 


1970/71 


1975/76 


RC63 


1 322 




29 385 




RC63 (corrected) 


1 240 


1360 


26 750 


29 460 


*Most expensive* alternative 


1 560 


1 710 


34 590 


37 980 


^Cheapest' alternative 


1 100 


1 190 


22 830 


24 930 


* Realistic' alternative 


1 230 


1 340 ■ 


2<5 660 


29 160 



iV, Some policy implications of the use 
of the Norwegian cost model 

If all the possible values of policy and exogenous variables, considered above, 
are regarded as falling within llie total range of 'reasonable' assumptions, the 
difference in cost between the cheapest and the most expensive alternative is as 
high as Kr. 460 million in 1970/7], and Kr. 520 million in 1975/76. That is, there 
is a difference of almost 50 per cent between the cheapest and the most expensive 
alternative. Thus, it clearly shows the important economic consequences of any 
major decision concerning the future structure of schooling in Norway. This is ■ 
equally true of the impact of such decisions on the demand for teachers. The 
maximum difference between the alternatives is 1 1,760 teachers for 1970/71 and 
13,050 teachers for 1975/76. In both cases this imphes a difference of more than 
50 per cent. 

Thus, decisions concerning the structure of the nine-year compulsory school 
will have a decisive effect on future capacity requirements for the teacher colleges 
and on the proportion of highly qualified manpower which will be employed in 
the nine-year compulsory school in the future. 

The assumption described as 'realistic' is perhaps the most reasonable of the 
three, in that it seems to fit in with the most likely evolution of compulsory educa- 
tion without involving a noticeable rise in costs. It has taken into consideration 
the pressure from the Teachers' Association for reducing the weekly teaching \ 
obligation and the proposal by the Council for Experiment in Education for no ; 
more than eight extra teaching-hours in grades 7 to 9. Obviously the Norwegian ; 
government has to find a compromise between the various requests for improve- ; 
ment and change; for example, if it decreases the normal weekly teaching obliga- 
tion, it cannot increase the number of extra hours taught in divided classes without 
a massive increase in teacher supply. In a sense, therefore, there is a range of 
'realistic alte'-natives' which all have about the same cost, but which represent 
diff'erent solutions to this problem of compromise. 
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The *most expensive' alternative is dearly not the most expensive alternative 
of all, but the most expensive of those considered feasible by the Ministry of 
education. Similarly, the cheapest alternative is not the cheapest of all possible 
alternatives, but was considered the cheapest in the light of certain basic facts and 
constraints of the Norwegian educational system. 

The model not only shows the combined impact of a combination of assump- 
tions, but also shows the partial effects on cost of different 'strategic' decisions. 
For instance, variations in total current cost due to different values of teacher- 
hours per week amount to Kr. 100 million. If some of the most radical suggestions 
were to be adopted this might affect costs by more than Kr. 150 million. 

The largest difference in cost shown by the model was due to variations in 
policy over the size-distribution of schools, including its indirect effects on require- 
ments for extra teaching-hours. This had a possible impact on total costs of up 
to Kr. 150 million. 

Thus, the Norwegian cost model demonstrates the connexion between particular 
policy changes and costs and teacher demand, information which can be very 
useful in policy-making. 

One example of such a use of the model in Norway can be given. In general, the 
^Parliamentary Committee which examined the proposals put forward by the 
Ministry of education on nine-year compulsory schooling was more concerned 
with questions of a direct political nature than with a comparison of the resource 
requirements of different proposals, but one of its conclusions used in direct form 
the information provided by this cost analysis and is a good example of the useful- 
ness of the model. The Norwegian Teachers' Association proposed to the Commit- 
tee that the maximum class size in compulsory school should be reduced from 30 to 
25, arguing that this would be of pedagogical value. The Parliamentary Committee, 
on the other hand, while agreeing that such a measure would have pedagogical 
value, argued that it would slow down the introduction of compulsory schooling, 
because of its effects on total costs and teacher demand. The Committee referred 
to the Ministry's estimates of the effects of a change in average class size, and 
pointed out that a reduction in maximum class size from 30 to 25 would influence 
average class size. The Committee did not, therefore, accept the proposal, but 
instead suggested alternative measures to raise the quality of teaching, to counteract 
the negative effects of a large maximum class size. 

The main factor mentioned by the Committee was an increase in the number of 
hours taught in divided classes. It was argued that this would also be of great 
pedagogical value but would have less effect on total costs or teacher demand than 
the alternative proposal. 

A cost model, similar to the one described in this case-study, has been used by 
the Planning Department of the Ministry of education as one of its basic tools for 
planning and forecasting. A simplified version has been used in the preparation 
t of the annual budget and of a long-term projection up to 1990 used by the Ministry 
;;0f finance. The Planning Department has also developed a cost model for uni- 
- versities, which will shortly be used in the development of a programme-budgeting 
; model. ' 
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V. An evaluation by HEP 
of the Norwegian experience 

This case study has suggested some of the uses of the Norwegian cost model of 
compulsory education. Its particular value is that it can be used as a 'simulation' 
model to allow the policy-maker to analyse cost behaviour and compare the cost- 
implications of alternative decisions, and to judge the impact of particular policy : 
variables on both total current costs and teacher demand. 

By expressing, in simple mathematical terms, the relations between various 
factors, the model allows the policy-maker to have a more detailed understanding 
of the inter-relationships between policy decisions and factors within and outside 
his immediate control. The system of equations, presented in Appendix I, 
summarizes certain basic features of an educational system, and these are applicable 
to other countries besides Norway. 

The use of the model demonstrates and emphasizes the necessity for reliable 
school statistics and population statistics. The mistaken assumptions of RC63 
about future enrolments caused an over-estimate of almost Kr. 50 million for 
1970/71 . The model can, in fact, help by pointing out gaps in statistical knowledge, 
and this information can be used to improve educational statistics. For example, 
lack of information about the breakdown and distribution of 'other current 
expenditure' in Norway meant that the model had to be slightly adapted and 
simplified. Similarly, the model makes simplified assumptions about the effect of 
economies of scale, because no adequate information on this issue existed in 
Norway. Thus the impact of this experience on the development of statistical 
services in Norway may prove an important by-product of the analysis itself. 

The use of such models can help shatter popular myths about the most important 
factors determining current costs. For example, it used to be believed in Norway, 
and still is believed in many countries, that growth in the total number of pupils 
was the most decisive factor in determining costs. The cost model for Norway has 
demonstrated that this is not so, by revealing the greater impact of such factors 
as the size-distribution of schools, through its effect on average class size, and the 
requirement for additional teacher-hoUrs for teaching in divided classes. Thus,^ 
by using such models, the policy-maker is nrnde aware of the importance of factors 
which are more within hii control than the size of enrolments. 

Another important feature of the Norwegian cost model is that it analyses at 
the same time tht effect of various factors on money costs and on demand for real 
resources (i.e, teachers). Since in most countries, developing as well as developed, 
teachers represent the scarcest of all scarce resources, this dual function of such 
cost models ca'i be very important. 

However, capital costs were not considered in the Norwegian model — it was 
assumed that there was very little difference in the capital cost per place for 
schools, or classes, of different sizes and that, as the school system would automa- 
tically expand with the rate of growth of population, the annual capital cost could 
be considered constant for all different assumptions. This point may be valid for 
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the assumptions of the Ministry of education (universal nine-year schooling 
by 1975/76) but not for the assumptions of RC63 (universal nine-year schooling 
by 1970/71). Obviously the annual capital expenditure would be much higher on 
the basis of RC63 assumptions. 

But in the introduction of a compulsory education programme in developing 
countries it is necessary, as well as working out the recurrent costs and teacher 
obligations for alternative completion dates, to know the capital costs of the 
various alternatives; the financial feasibility, of course, depends on the combined 
capital and recurrent costs per year. 

In addition, in developing countries it is not only the phasing of a compulsory 
educational programme that will affect the capital cost. In another case study in this 
series^ it was shown that the capital cost per place (not the cost per square metre) 
was inversely related to the size of the school; the smaller the school, the greater 
the space that would be needed per pupiL Thus, in a day-school system the greater 
the decentralization, the higher the capital costs will be for a given programme. 

On the other hand, many countries provide boarding facilities for children 
living long distances from theii schools. In the Norwegian model the percentage 
of children requiring transport and boarding facilities was regarded as a policy 
variable, whilst in fact it should be dependent on the degree of centralization or 
decentralization and th^^ relative costs (including amortization of capital) of 
transportation or boarding facilities. Obviously, centralization entails higher 
boarding and transportation costs. Thus, in a country where significant propor- 
tions of children are eithe; transported to school or boarded, it would be advisable 
to develop a model treaiin^^ these factors as endogenous and not policy variables. 
The Norwegian model as at present designed cannot indicate the optimum degree 
of decentralization, nor cap it help in deciding what proportion of children living 
in remote areas should board at school and what proportion should be transported 
each day. 

Another problem of major importance to planners in developing countries 
which is not fully considered in the Norwegian model is the question of changes 
in the qualification and age-structure of the teaching force. Several case studies in 
this series have emphasized this problem — one studies in detail the changes in 
average teachers' earnings and shows that, even assuming constant salary scales, 
these by no means remain constant: the faster the rate of growth of the stock of 
teachers with a particular qualification, the lower the average salary.^ The Nor- 
wegian model, however, assumes constant hourly earnings of teachers of a parti- 
cular grade no matter what the rate of growth of the stock. Thus, though it 
might be true that the average houriy earnings of teachers in Norway is an exoge- 
nous variable, in many developing countries where teachers' salaries increase 
with length of service this should be treated as an endogenous variable. 



1 . United Kingdom : the use of cost analysis to improve the efficiency of school building, in Volume 
III of this series. 

2. Tanzania: factors Influencing change in teachers* basic salaries ^ in Volume I of this series. 
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Models such as the Norwegian one are simplifications of reality. They are 
designed to answer specific questions about certain predetermined alternatives 
and they do not pretend to have universal applicability. The effects of different 
completion dates for the nine-year compulsory schooling, the proportion of day 
and boarding schools, and the qualification and age-structure of the teaching force 
have probably only marginal effect in Norway but might well be crucial in other 
countries. 

Perhaps the most important lesson to be learnt from Norwegian experience is 
that the planning of a major reform of the educational system involves many 
choices between alternative policies, and that these choices may have a crucial 
influence on the over-all cost of the reform, and hence on its feasibility and timing. 
Since many developing countries are faced with a very similar problem to the 
Norwegian problem, namely how to plan the introduction of an adequate period of 
nation-wide compulsory schooling, the Norwegian experience can be particularly 
valuable in focusing attention on the need to understand the relative impact of 
alternative policy choices, and indeed the need to consider alternatives, before 
detailed and costly plans are finally prepared. 
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Appendix I 



The equations of the Model 



1. C = W-fS-i-M-hA 

Total current cost equals expenditure on wages, salaries and pensions plus expenditure 
on transport and housing plus expenditure on furniture and books plus other current 
expenditure. 

2. W = Wl' 4- Wl^ 4- Wp" -t- Wp^' 

Wages, salaries and pensions equal wages and salaries in grades 1-6 plus wages and 
salaries in grades 7-9 plus pensions in grades \-6 plus pensions in grades 7-9. 

3. T = t/Ef^-i-... t6^E,-^-f t/E>' 

Total school-hours requirement in compulsory education equals the sum of the total 
school-hours requirement per pupil in each category of school times enrolment in that 
category. 

4. Wl^ - (ti E, + ... 4- tg-" E,^) (1 -f P^) 

Wages and salaries in grades 1-6 equal total school-hours requirement in grades 1-6 
times wage rate per hour times adjustment for personnel on paid leave. 

5. Wl'' = t>' E^ w>' (1 -f vy 

Wages and salaries in grades 7-9 equal total school hours requirement in grades 7-9 
times wage rate per hour times adjustment of personnel on paid leave. 
6-11. t^ = t„, ... t„6 -f t, 4- t/ 

Total school-hours requirement per pupil per year in primary schools equals teaching 
hours per pupil per year in grades 1-6 by class type plus ^pedagogical inspection hours' 
per pupil per year in compulsory education plus *administrative hours' per pupil per 
year in primary schools. 
12. t>' = t/ -f t, -f t/ 

Total school-hours requirement per pupil per year in grades 7-9 equals teaching hours 
per pupil per year in grades 7-9 plus * pedagogical inspection hours* per pupil per year 
in compulsory education plus 'administration hours' per pupil per year in lower- secondary 
schools. 

. t/ = H|l +H|2 Hfil+Hfi^ 


Tea<:hing-h6urs requirement per pupil per year in grades 1-6 schools equals the sum 

of average number of hours taught in a *full class' and ^divided class* (net) divided by 

the average class size, by type of primary school. 

„ (Hl^ -f H2>') 
IQ T ^ == ^ : 

Teaching-hours requiremenc per pupil per year in grades 7-9 equals the sum of the 
average number of hours taught in a *full class' and 'divided class' (net) divided by the 
average class size in lower-secondary schools. 

20, Wp-^ = p^ Wl^ 

Pensions cost in grades 1-6 equals percentage of public expenditure on wages and 
salaries in primary schools spent on pensions times expenditure on wages and salaries 
in grades 1-6. 

21. W/-p>'Wl^ 

Pensions cost in grades 7-9 equals percentage of public expenditures on wages and 



127 



Educational cost analysis in action: case studies for planners 



salaries in lower secondary schools spent on pensions times expenditure on wages and 
salaries in grades 7-9. 

22. S = -1^ S;, 

Expenditure on transport and housing equals expenditure on transport plus expenditure 
on housing. 

23. S, = s, E;, 

Expenditure on housing pupils equals cost of housing per pupil times number of pupils 
requiring housing. 

24. E, =e,E 

Number of pupils requiring housing equals percentage of pupils requiring housing 
times total number of pupils. 

25. S, — SfEj 

Expenditure on transport equals cost of transport per pupil times number of pupils 
requiring transport. 

26. Ej == e^ E 

Number of pupils requiring transport equals percentage of pupils requiring transport 
times total number of pupils. 

27. M = mE 

Cost of furniture and books equals unit cost of furniture and books in compulsory 
education times total enrolment. 

28. A = aT 

Other current costs equal other current costs per school-hour times total number of ; 
school-hours. ; 
t 

29 L ^ = — 

Demand for teachers per pupil in grades 7-9 equals total * teaching-hours* requirement ; 
per pupil per year divided by teaching obligation per week times number of school 
weeks per year in lower-secondary schools. 

30-35. = ... 

QX QX 

Demand for teachers per pupil in grades 1-6 equals total teaching-hours requirement 
for pupil per year divided by teaching obligation per week times number of school 
weeks per year in primary schools, by school-type. 

36. = (li E| -r ... + UEgO + P") 

Demand for teachers in grades 1-6 equals the sum of the demand for teachers per pupil 
times enrolment in each type of school times adjustment coefficient for replacement of 
personnel on paid leave in primary schools. 

37. =!>' EMI + 

Demand for teachers in grades 7-9 equals the demand for teachers per pupil times 
enrolment times adjustment coefficient for replacement of personnel on paid leave in 
lower-secondary schools. 
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Appendix II 



Expenditure on teachers' wages under different, combinations of alter- 
natives, primary school 



Alternative 


Expenditure on wages (Kr. millions) 


Demand for teachers 


^0 Cq dg Cq fo 


400 


14 750 


Uj bo Cj do Ci fj 


419 


14 620 


^2 ^0 Cj do Cj fj 


431 


15 040 


Uj bo C2 do Ci fi 


465.5 


16 240 


^2 bo C2 do Cj f J 


479 


16 720 


aj bo Cj dj Cj fj 


465 (- 5 mill.?)i 


16 220 


a2 bo Cj dj Ci f J 


479 


16710 


aj bo C2 dj Ci fi 


517 


18 020 


^2 bo C2 d J Ci f, 


532 


18 550 


ai bo Ci d2 Ci fi 


398 (+ 5-10 mill.?) 


13 890 


a2 bo Cj d2 e 1 f J 


409.5 


14 290 


a, bo C2 d2 Cj f J 


442 


15 430 


'^2 ^0 C2 d2 e 1 f 1 


455 


15 880 


aj bo Ci do 62 fi 


457 


15 960 


^2 bo Ci do e2 fi 


470.5 


16 430 


aj bo C2 do 62 fi 


507.5 


17 730 


^2 bo C2 do 62 f 1 


523 


18 240 


a, bo Cj di 62 fi 


507 (- 5 mill.?) 


17 700 


a2 bo Ci dj 62 fi 


522.5 


18 230 


ai bo C2 di 62 fj 


563.5 


19 670 


^2 bo c, di 62 fj 


580.5 


20 250 


aj bo Ci d2 62 fi 


434 (+ 5-10 mill.?) 


15 150 


a2 bo Ci d2 62 fi 


447 


15 590 


ai bo C2 d2 62 fi 


482.5 


16 840 


^2 bo C2 d2 62 f 1 


497 


17 330 



1. Estimates of expenditures on conveyance. 
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Appendix HI 
Glossary 

K Hours taught An *hour taught' is one 45-minute period taught by one teacher. 
Hours taught must be expressed in terms of the size of the pupil group, e.g. hours taught 
in a full class, or hours taught in a divided, or combined class* The model distinguishes 
between hours taught in a full class (HO and net hours taught in a divided class (H2). 

2. Teacher-hows A * teacher-hour' is one period of teaching, with allowance made for 
the size of pupil group. If pupils are taught togetlier, in a fiiU class, one hour of pupil- 
time = one teacher-hour. If the class is divided in two divided classes, one hour of pupil- 
time = two teacher-hours. If two full classes are taught together as a combined class, 
one hour of pupil-time = half a teacher-hour. 

Thus, if the pupils in one grade spend 30 hours a week in school, and spend two hours 
in a divided class, (i.e. one full class divided into two groups) and one hour 'combined' 
with another full class, the total number of teacher-hours, per pupil, is calculated as 
follows: 

27 hours in full class = 27 x 1 = 27.0 

2 hours (net) in divided class —2x2 =4.0 
1 hour (net) in combined class — 1 x 1/2 — 0.5 

3» School-hours The total number of * school -hours' per pupil (t) is equivalent to the 
total time spent by the staff in teaching (tu) plus administration (ta) plus pedagogical 
supervision (tr). 

4. Teaching obligation The Meaching obligation' of a teacher (O) is the total number of 
periods the teacher must spend, per week, in teaching, administration or pedagogical 
supervision* According to Norwegian regulations, if a teacher in a primary school has 
to teach more than one grade in a single class, his leaching obligation is correspondingly 
reduced. 
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Early in 1968 the authors of tliis p^per were invited by the 'Council of Three' 
of the Barbados Team Teaching Project 'BTTP) to study tlie costs of the Project. 
By this was understood both analysis rf actual expenditures and a projection of 
what it would cost to continue and expand the activity of team teaching after the 
termination of support by the Ford Foundation. It proved attractive for two 
reasons to approach this work from a view point broader than that of the BTTP 
alone. Firstly, the need to project costs under a variety of future conditions made 
it desirable to make cost projections with considerable flexibility. Secondly, it 
appeared possible to develop means to describe and estimate costs that would be 
of use in situations we31 beyond the BTTP and Barbados itself. 

The cost model described and illustrated below thus has its roots in the BTTP, 
but is also relevant to otlier situations, in so far as they are analogous. We believe 
the range of analogous situations to be quite broad, though the work as presented 
here has limitations based on the needs and possibilities thai arose in the BTTP. 
We will note some of these limitations as they become evident in this discussion. 
We think that many of these can be removed by straightforward extension of this 
work, but will not speculate in detail on that possibility. 

Of all the features desirable in a cost model perhaps the most important is 
relevance W problems which education officials need to solve. The model used in the 
Barbadian cost study is designed with the administrator in mind. Specifically it 
is intended: (i) to work both for aggregated and disaggregated situations; (ii) to 
adapt readily to hand computation, but at the same time to be readily convertible 
to use by computer; (iii) to be sufficiently simple that hand computations do not 
require excessive effort; (iv) to allow for ready computation of the implications of 
changes in programme specifications or external factors, so that simple changes 
do not require full recomputation; (v) to allow for easy visualization of the rela- 
tionships among its component parts and between them and the situations they 
seek to represent. 

The above requirements have by and large been fulfilled, owing in no small part 
to the fact that they were established after the model had been designed and tested. 
In any event, the main criterion was — and remains — the possibility of using costs 
as an aid to decision-making and to the control of implementing decisions. Thus 
the above requirements relating to adaptability and simplicity of use artJ funda- 
mental. 

In the interest of making this paper of use to educational planners and adminis- 
trators, we have tried to Jink it to the *planning-implementation process' described 
below. We have also tried to state clearly what can and cannot be expected. 

The planning'implementation process 

In the planning-implementation process we include: planning, decision, implemen- 
tation and confirmation of the extent to which expectations of performance are 
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fulfilled. It is understood that real processes rarely conform to this ideal. They tend 
to be indistinctly defined; they are hampered by overburdened staffing; and they 
suffer from the intrusion of events and influences that cannot be taken into 
account beforehand. 

Nevertheless, the concept of a sequential process of planning, decision, imple- 
mentation and confirmation is a useful framework for describing reality. It may 
also provide a helpful norm for designing and evaluating possible changes in the 
operation or composition of a social system like education. This planning-imple- 
mentation process is both sequential and cyclical, as suggested by the diagram 
below. 



PLANNING 



DECISION 



IMPLEMENTATION 



CONFIRMATION 



PLANNING 



DECISION 



PLANNING 



DECISION 



CONFIRMATION 



IMPLEMENTATION 



In this diagram the blocks represent activities. The arrows suggest their 
sequence and the flow of information and influence among them. The intention 
is to suggest that the outcome of even the most routine process can be improved 
by explicit consideration of the future ('planning') and by thoughtful examination 
of the past ('confirmation'). 

The planning-implementation process implies four important roles for infor- 
mation about costs. First, they are a natural part of the description of most 
activities. It should be pointed out, however, that budget statements by themselves 
can present a misleading picture of actual costs. Budget categories to which charges 
are made do not always correspond to actual use of funds. Likewise, inputs are 
sometimes available without corresponding expenditure and records may thus 
under-estimate the total resources that are in fact used. 

A second role of costs is to help test the feasibility of plans. Again, one must use 
caution about extrapolation from one situation to another. For example, it is 
important to distinguish the special overhead costs of a pilot project and to recog- 
nize that its benefits may be difficult to reproduce on a larger scale, under less 
controlled conditions. Large-scale programmes may provide economies of scale 
but they can also run into bottlenecks. Trained staff, which might have been sup- 
plied at below cost in a pilot project, may be unavailable at any price when the 
need is doubled or tripled. 

Third, cost information can help provide confirmation as to whether intentions 
have been carried out. In this, significant underspending can be as indicative of 
trouble as is significant overspending. Comparison of expenditures with budgets 
can be of use: (a) in identifying points of mis-estimation; (b) in identifying changes 
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in plans (intentional or otherwise); and (c) as a means for finding points where 
better control is needed. 

Finally, information about costs can be of use in evaluation and clwice among 
alternative courses of action. At the simplest level, one can on the ave hand com- 
pare costs of what executives report to be equally desirable alternatives; or on the 
other hand construct alternatives of equal cost and ask executives to judge the 
most suitable. The most difficult task is ultimately not the cost anaiyiis but rather 
the evaluation of benefits. 

There exist highly developed tools and procedures for dealing with the objective 
aspects of cost and practically none for dealing with the subjective aspects of benefit. 
Nor is this situation likely to change, since many subjective questions are clearly 
of such a nature that measurement and precision would be highly inappropriate to 
them. 

This paper devotes extensive attention to costs, since this is where objective 
information is available. Moreover, a clear exposition of costs can be useful to the 
subjective evaluation of benefits, as it provides a framework for spelling out 
alternatives. 

Marginality of costs and decisions 

Almost all decisions, and hence almost all costs, are best conceived as marginal, 
that is, as adjustments to an already existing situation. One seldom makes a 
decision that is not in fact a modification of some larger scheme. Similarly, there 
is seldom an expenditure that truly stands by itself. This view point is of course 
not applicable in all cases. But it is appropriate to the particular examples to be 
discussed in this paper, as well as to many other practical cases of decision and 
action. 



I. The educational system 

The literacy rate of Barbados is reported to be above 90 per cent. This is one result 
, of the country's high population density, which permits every child to live within 
walking distance of one of the island's 144 primary schools. Ninety-seven per cent 
of primary-level pupils attend schools that are government-operated, and 76 per 
cent of secondary-level pupils are in government schools. In addition, the majority 
of independent schools receive public financial support. 

Children aged five to seven attend nfants'' school; those from seven to eleven 
attend /w/7/or school. Secondary education begins after age ele,. :j, when the child 
may follow one of several alternatives: (a) he may continue his studies in an all-age 
school, which comprises infant, junior and senior levels to age fourteen; (b) if he 
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passes his examinations with a high enough mark, he is eligible to attend a second- 
ary grammar school which pursues a full academic course to age nineteen and 
prepares him for examinations equivalent to those administered to British children; 
(c) another option is secondary comprehensive school (formerly known as secondary 
modern school) which provides education to age seventeen; (d) finally, there is a 
limited number of institutions providing vocational training, including technical 
school, apprenticeship school and domestic science centres. 

Table 1 compares enrolments with school-age population at the primary and 
secondary levels. The tapering-off of enrolment at the post-primary level reflects 
three things: (i) the varying terminal age of the different secondary tracks; (ii) the 
loss of students within each of the tracks; and (iii) the growth of enrolments over 
time. 



Table 1. School-age population in Barbados and enrolments by age 







1966/67 


cstimnted 


cnroiments 






1965 








Enrolments^ 


Age 


population 


Public 


Private' 


TotaM 


as percentage 


Primary 












5 


6 160 


5 333 




5513 


89 


6 


6 680 


6017 




6 220 


93 


7 


6 780 


' 6 335 




6 548 


97 


8 


6 870 


6 040 




6 243 


91 


9 


6 910 


5 467 




5 651 


82 


10 


6 840 


5 866 




6064 


87 


11 


6 520 


4 906 




5 071 


78 


Totals 


46 760 


39 964 


1 346 


41 310 


88.2 


Secondary 












12 


6 370 


4 897 




5 642 


892 


13 


6 210 


4 331 




5 076 


82 


14 


6 040 


3 751 




4 496 


74 


15 


5 850 


2 180 




2 925 


50 


16 


4 630 


1 422 




2167 


47 


17 


4 440 


1 059 




1 804 


41 


18 


4 270 


619 




1 364 


32 


19 


4080 


464 




1 209 


30 


Totals 


41 890 


18 723 


5 960 


24 683 


58.9 


Grand totals 


88 650 


58 687 


7 306 


65 993 


74.3 



1. Data arc not available on the distribution of private enrolments within cither the primary or secondary 
level. The distribution shown in the ^Total enrolment' column assumes that private enr/)lment distri- 
bution is identical to the public at the primary level and tliat private enrolments are uniformly 
distributed at tiTe secondary level. Private secondary schools are mostly grammar schools—to age 19 — 
with relatively low drop-out rates. (See Barbados, Digest of Education Statistics 1966-1967, Tables L-4 
and P-10.) This assumption probably overstates enrolment in tlie later years of the secondary level. 

2. The high index of enrolments at age 12 (relative to age 11) probably represents errors* in reporting. 
NOTE Figures include both public and private enrolments. Not included are enrolments at the 

Housecraft Centre (36 total), domestic service and nurses' classes at the Barbados Evening Institute 
(715 and 26 respectively) or adult education classei (966 total enroJment), 
SOURCE Barbados, Digest of Education Statistics 1966-1967, Tables P-1, P-2, FP-1, X-2. 
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Table 2. Public expenditures on ctlucation (EC dollars) 



Year 


1953 
I960 
1966 








2 139 000 

3 998 000 
1 1 622 000 


souRct: 


1953: 
I960: 
1966: 


United Nations, 
United Nations, 
Barbados;. DiRCsi 


Worid Survey of Muauion. Vol. II. p. 1181. 
World Survey of Education. Vol. IV, p. 1290. 
of Educmion Statistics /966-67, Table F-8. 





At the post-secondary level, teacher training is provided by Erdiston College, 
established in 1948. There is also a Technical Institute. The University of the 
West Indies (UWl) has a rapidly growing campus in Barbados, established in 
1963. Education is free at all levels. 

Government expenditures on education have risen rapidly, as shown in Table 2. 
These figures include capital outlays, which amounted to 15 per cent of the total 
in 1966. In 1966, all but 2 per cent of government expenditures on education were 
made through the Ministry of education. 

Enrolments have also risen steadily, as shown in Table 3. Among other things 
this table illustrates the minor role of private education; the growth of post-second- 
ary technical education; and the recent opening of UWI's Artsand Sciences College. 
Not shown are enrolm^^nts at Coudngton Theological College (42 in 1956), or adult 
education enrolments. During the decade 1956-66, it can be seen that primary 
enrolments increased 39 per cent, secondary enrolments 87 per cent, and teacher- 
training enrolments at Erdiston College 26 per cent. 

The fact that expenditures have risen faster than enrolments suggests in part an 
increase of inputs per student. At present about 23 per cent of the government's 
total budget is devoted to education, and this represents about'ECS 100 per pupil. 

The Ministry of education has no special planning office and it has not chosen 
to divert qualified staff to developing an educational 'plan'. Planning does take 



JABLE 3. Enrolment trends 



fear 


Primaiy 




Secondary 




Higher 


Private Public 


General Vocational 


Technical 


UWI 


Erdiston 


1951/52 


25 193 


10713 




0 


36 


1956/57 


— 28 298 


11 660 483 


103 


0 


116 


=960/61 


— 32 781 


13 953 749 


89 


0 


127 


.966/67 


1 346 39 964 


22 6601 


462^ 


108 


1462 


I. These figures do not correspond to the total ir 


1 Table J. See footnote 


{ to that table. 







Figure applies to 1964/65, from Barbados, Dis^est of Education Statistics 1964-1965, Tabic FP-4. 
OURCE 1951/52: UN World Survey of Education, Vol. II, p. 1179. 
1956/57: Ibid.. Voh IV, p. 1289. 
1960/61: Ibid. 

1966/67: Barbados, Digest of Education Statistics 1966-i967, Tables P-1. FP-1. 2, 5. 
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place, however, in the sense that the Ministry must be responsive both to the 
Ministry of finance and to the Parliament in setting out, justifying and estimating 
the costs of its annual priorities. The major limitation on long-range planning 
would appear to be lack of personnel. Precise long-range planning would face 
problems of uncertainty about the future course of the island's economic develop- 
ment and the additional problem of instability of the emigration-prone labour 
force. At present planning is primarily short-range and carried out by adminis- 
trators. Furthermore, it usually centres on the choice between marginal alternatives, 
within an on-going programme whose majo/ parameters are assumed to be 
constant. This has important implications for the uses and design of cost analysis. 
It should be emphasized, nevertheless, that this type of planning has not excluded 
the possibility of introducing major reforms, such as comprehensive schools, 
or the experiment with team teaching. 

A major distinction is made between *trained' and 'untrained' teachers. Trained 
teachers are those who have completed the two-year course at Erdiston College. 
In 1966/67, trained teachers made up 50 per cent of the primary school staff and 
35 per cent of the secondary school staff. Among untrained teachers a distinction 
is made between 'supernumeraries', who have received formal appointments 
after one or two years of teaching experience, and 'acting teachers', who are 
recent secondary school graduates, and typically enter the teaching force at age 
nineteen. 



11, The Barbados Team Teaching Project 

The Barbados Team Teaching Project was conceived as an experiment in applying 
to a developing country a new educational programme that had been conceived 
and nurtured in an advanced educational system. Team teaching was developed in 
the United States in the early 1950s and was designed to encourage interaction and 
growth among teachers of differing qualifications and abilities. It is based on the 
recognition lhat teaching requires a range of skills and that different teachers have 
relative strengths and weaknesses in different fields and methods of teaching. 
By forming teams of teachers, the most experienced and able can extend theii 
responsibility over a larpe number of children; the newer ones can receive guidance; 
and teacher aides can take over tasks which require relatively little training, thus 
freeing more qualified personnel to specialize in tasks that call for their particulai 
skills. 

Teacher specialization permits a more flexible programme, including large and 
small group instruction, independent study by students, a^id attention to specia." 
problems arising with individual children. It also allows more expert use of specia 
equipment and encourages more initiative on the part of individual teachers. Al 
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this requires co-ordination within the teaching team. At least once a week, there- 
fore, all the team members, including the teacher aides, meet to plan lessons. 
These planning sessions provide not only an outline of schedules and tasks but an 
opportunity for each teacher to develop intellectually and professionally through 
contact with other teachers. 

L Description of the project 

The Barbados Team Teaching Project was financed by the Ford Foundation and 
involved collaboration of the Barbados Ministry of education, the Institute of 
education of the University of the West Indies and Harvard University, through 
the Graduate school of education's Center for Studies in Education and Develop- 
ment. The purpose of this collaboration was to introduce team teaching 
by way of a pilot programme, to train key personnel, to evaluate short-term 
results, develop modifications if necessary, and to document the problems and 
achievements that would facilitate possible experiments along similar lines in 
other countries. 

Although team teaching is not cheaper than conventional teaching, it appears 
to be a cheap means of achieving considerable improvement, far less expensive, 
for example, than reducing the pupil/teacher ratio. A careful examination of cost 
was thus an objective of the project and provides the basis for this case 
study. 

The BTTP covers the five-year period 1965-69 and is under the joint control 
of the three participating institutions. The budget was set at US$ 297,500. Of 
this total about 32 per cent was allocated to overhead costs (mainly evaluation); 
25 per cent for a resident consultant from Harvard; 10 per cent for a Barbadian 
executive secretary; 8 per cent for training of Barbadian personnel in the United 
States; 5 per cent for in-service training during vacation workshops; 5 per cent 
for salaries of teacher aides; 7 per cent for building modifications and materials 
and 7 per cent for contingencies and miscellaneous purposes. 

This pattern of allocation was subject to revision but no modification was 
found necessary, except on minor points to be noted later. There were five pilot 
schools. Three were *all-age' schools (ages 5-14) and two were primary schools 
[ages 5-11). Two of these^were originally chosen as control schools but it proved 
mpossible to withhold the experimental programme from them due to the strength 
Df local demand for team teaching. Teachers from other, non-teamed schools 
lave attended in-service workshops and consequently interest in the programme 
las remained strong. 

Within the experimental schools a typical team consisted of four teachers: one 
:eam leader and a second trained teacher, plus two teachers with varying degrees 
)f experience but without advanced training. Each team handled 160 children 
ind since the pilot schools had an average enrolment of 650 children (about 
wice the national average), there were typically four teams per school. Each 
;chool had in addition one head teacher (i.e. school principal) and one teacher 
lide; both of these positions combine administrative with teaching functions. 



139 

ERIC 



Educational cost analysis in action: case studies lor planners 

The head teacher is part of the regular school staff while the teacher aide was 
assigned only to the project schools. 

The training of teachers represents perhaps the most permanent form of invest- 
ment in the team teaching programme. In assessing the costs of the training 
programme we also had an opportunity to measure the cost of wastage among 
the teachers who received such training. 

2. In-service training (workshops) 

s 

128 persons from the pilot (teamed) schools have attended the five vacation- 
period workshops since the beginning of the project.^ The cost of in-service 
training has been approximately USS 25 per participant per week. (The workshops 
last from four days to two weeks.) In contrast, overseas training (averaging about 
four weeks per participant) cost about USS 205 per week. 

Of the pilot school staff who have attended workshops over the last three 
years, 42 per cent were absent as of June 1968. Ten per cent were on temporary; 
leave, mainly to receive formal training at Erdiston College; 9 per cent were 
teaching at other (unteamed) schools; 11 per cent had left teaching and 12 per; 
cent had emigrated. Teachers who leave teaching tend to be younger and have; 
attended fewer workshops (2.6 weeks as against an average of 3.4 for all par- 
ticipants). The majority of these are untrained (i.e. they have not taken formal 
courses at Erdiston), and with neither job security nor high salaries they tend to 
be drawn into local private enterprise. In contrast, the older and better-trained 
teachers tend to leave only if a substantial offer is made from abroad. 

The five pilot sch«^ols differ in the degree to which their workshop participants 
are subsequently lost to private enterprise or emigration. The proportion of loss 
varies from 12 to 29 per '^ent of those who received in-service trainings depending 
on the school. 

3. Training in the United States 

Twenty-eight participants have been trained overseas under the auspices of the 
Team Teaching Project.^ The cost of overseas training for a single participant 
has been about USS 1,350 for a six-week course, US$ 800 for a four-week 
observation tour or USS 250 for a two-week observation tour, not including 
travel. 

Future savings on oversells training might be realized in the following ways: 

1. Greater use might be made of the regular Ministry budget that provides travel 
for staff on leave. Such overseas training during leaves of absence is encouraged 
as a normal part of the Ministry's leave policy. 

2. Future training and utilization of staff might be planned so as to increase 
the 'reach* of expensively acquired skills. In only one case has formal overseas 

1. As of spring 1968. 

2. As of September 1968. 
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coursework been provided to a school staff member for the purpose of making 
that person a specialist and part-time consultant to the team teaching pro- 
gramme at large. This practice might be further encouraged. 

4. Modifications to original Project plans 

The outlines of the Barbados Team Teaching Project were drawn up in the summer 
of 1964. The scope, purpose and costs anticipated at that time have proved quite 
consistent with actual events. Since considerable care and forethought went into 
the planning of the Project, it is interesting to make note of major departures 
that have occurred from original intentions. Some of these modifications are in 
a sense a measure of what was not anticipated while others are a measure of 
what was learnt from the experience. These modifications were as follows: 

(a) Secondary schools not included. The original intention was to begin with two 
experimental primary schools and then add two more at the secondary level. In 
addition, there was to be an equal number of control schools at each level. Instead, 
both of the primary control schools became teamed, due to the strong demand 
for the innovation by the individual schools. For sirnilar reasons a fifth primary 
school was also teamed. This had two important implications: first, it meant a 
loss of experimental controls, making it more difficult to substantiate the effects 
of team teaching relative to the regular system. Second, it meant a loss of experience 
in dealing with team leaching in the Barbadian secondary schools, which might 
have offered a richer variety of curricula, staffing, administration and physical 
environment to experiment with. 

(b) Advisory committee not formed. It was originally intended to form a committee 
of advisers to the project which would have included representatives of the 
Ministry of education, UWl's Institute of education, Erdiston Teacher-training 
college, the Teachers' Union and secondary school officials. This committee was 
never organized, however, and its functions were implicitly relegated to the 
co-ordinating efforts of the Executive secretary and the foreign resident consultant. 

(c) Full-time Executive secretary replaces second foreign resident consultant. The 
original plan was to have a half-time Executive secretary provided by the Ministry 
(though paid by the Project), together with two foreign resident consultants. 
Instead the Executive secretary became full-time and only one foreign consultant 
was brought in. This shift from foreign to local staffing proved satisfactory and 
resulted in considerable financial savings. Whereas a foreign resident consultant 
costs about USS 20,000 per year, a full-time Executive secretary costs about 
US$ 8,000, including office and secretarial expenses. 

(d) Teacher aides limited to one per school. As originally conceived there was to 
be at least one teacher aide per school, with the standard being one aide for every 
two teams (assuming approximately four teachers and 160 pupils per team). At 
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present, however, there is only one aide for every four teams {except at one school 
which has two aides—one 'clerical' and one 'teaching'). This use of only one 
aide per school was apparently made in the interests of economy, since teacher 
aide salaries are a major item of the future on-going costs of team teaching. 
Nevertheless, teacher aides release the head teacher of a school from relatively 
menial functions, enabling him to undertake a supervisory role throughout the 
school, more in line with his training and experience. A properly used teacher 
aide — whose salary runs about US$ 940 per year — can release the services of 
a highly skilled supervisor whose value in terms of salary is in the range of 
US$ 3,650. 

(e) Teachers' rooms less expensive than anticipated Building modifications to 
provide workrooms for teachers were estimated at US$ 3,000 per school. Actual 
construction took place at only two schools, the other schools requiring only 
minor changes to existing premises. Average costs were in fact only about USS 
230 per school. Unspent building funds have been largely expended on furniture 
(about USS 640 per school) and equipment (about USS 320 per school). 

(f) Consumable materials per pupil slightly less than anilcipated. The original; 
intention was to supply USS 1.00 per pupii in books and consumable materials.. 
In fact, due largely to the addition of three experimental schools, only about; 
USS .80 per child yeariy has been spent on consumables and books (about:: 
USS .45 on books and USS .35 on consumables). i 

(g) In-service training somewhat more expensive. The cost of in-service training! 
was originally estimated at USS 3,000 per year. Actual expenditures have been! 
close to USS 4,500 per year, including both spring workshops and summer:^ 
workshops. 

5. Efforts at evaluation \ 

It was originally intended to provide the project with a Uough-minded' overseeri 
whose role would have been to specify just what could be claimed for the project 
in the way of successes and failures. He was to have been concerned, among other 
things, with a study of the psychological impact of team teaching on teachers 
and pupils in general and the effect of the Barbadian cuhural setting on the 
country*s ability to utilize team teaching. 

The fact that such a , person was not eventually brought in indicates that 
some of the valuative objectives have been revised, if not intentionally at 
least in fact, . he main quantitative evaluation is being carried out by the 
UWI, which is attempting to measure pupil achievement, some aspects of 
teacher competence and the attitudes of teachers, pupils and parents toward 
team teaching. 

Other evaluation efforts include three major benchmark surveys; a series of 
reports from both the Executive secretary and the resident consultant; periodic 
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meetings by tlie Council of Three (executive board of the BTTP) and visits to 
Barbados by more than a dozen ad hoc consultants. 

6. Likelihood of expansion of team teaching 

As of January 1969, the outlook for extension of team teaching to other schools 
in Barbados seemed favourable. However, no firm policy decision had been taken 
while awaiting two developments: first, the preparation of a final evaluation of 
vhe pilot programme;^ and secondly, the possible integration of team teaching 
into a more comprehensive efTort to improve educational standards throughout 
Barbados. Such integration would tend to enhance the efiectiveness of team 
teaching since it could then relate better to the teacher-training programme at 
Erdiston, flexible design of new facilities, training of officials during normal 
overseas leave, more imaginative approaches to development of curriculum 
materials and new priorities for purchasing equipment and materials. 

If and when expansion takes place, the need to train team leaders almost 
certainly means that it will be phased in gradually, e.g. five new schools in the 
first year, five or ten more in the second and so on. Since a single team can handle 
about 160 students, team teaching evidently works best in larger schools, where 
one team can work with a relatively narrow age span. 

Apart from the Minister of education, the principal initiative for planning 
future expansion of team teaching has been with the Project's Executive secretary 
who, in early 1967, prepared a 'Plan for extending the Team Teaching Project 
beyond the experimental stage'. This plan emphasized a General School Improve- 
ment Programme and envisaged the eventual teaming of every 'all-age' school 
(ages 5-14) with 400 or more pupils and every 'primary' school (ages 5-11) 
with more than 320 pupils, a total of 52 schools. The memorandum suggested 
priorities in the allocation of team teaching funds, particularly to teacher aide 
salaries, equipment (such as duplicators) and training. A more recent report by 
the present Executive secretary reiterates these guidelines, and gives additional 
focus to priorities in terms of specific schools to be phased in and to the role of 
local supervisors and consultants already trained in team teaching. 

Enthusiasm for team teaching has been shown by the Ministry's regular stafT 
of school supervisors. Additional interest has been generated by attendance at 
in-service training workshops of teachers from non-teamed schools. 

Once ihe final evaluation of the qualitative effects of team teaching is completed, 
a decision can be made as to whether or not the programme is to be expanded, 
and whether or not this expansion is to be part of a broader programme to 
improve educational quality. It is at that point that the cost model presented 
in this paper will be of greatest usefulness, for it provides the means of estimating 
quickly the budgetary implications of alternative strategies, whether one is dealing 
with marginal policy questions, or with major strategic decisions. 



1. For mid-1969. 



143 



Educational cost analysis in action: case studies for planners 



III. A model for projecting costs 

Carefully made estimates of cost were included in early plans for the Team 
Teaching Project. These helped both to define activities and to estimate the 
expenditures that would be experienced. In the course of the Project these budgets 
were realized with considerable precision; the reasons for the major deviations 
are easy to understand. 

One useful feature of the earlier cost estimates deserves mention. This is the 
grouping of costs of the Project under four headings:^ 

N costs — Normal or regular costs of running the schools in the Project; 

X costs — Additional permanent costs due directly to the adoption of a 
system of team teaching; 

Y costs— Costs of launching and developing the pilot Project; 

Z costs — Costs of assessment of the Project and of related research. 
Greatest attention and detail in the subsequent discussion is given to the X costs, 
since they are the ones that will be of most relevance to the continuation of team 
teaching in the long run. N costs are for the most part not considered, being 
outside our purview. The Y and Z costs are of interest historically but are less 
so in making projections for the future. 



Description of the model 

For the moment we will consider the cost model in the abstract. At a later point 
it will be illustrated in terms of the costs of extending team teaching in Barbados. 
Before that, for illustrative purposes, a simple example will be used as a vehicle 
for discussion. This has been chosen to emphasize the method of cost projections, 
rather than their substance. 

The basic principles used are simple in the extreme: (i) that total cost is equal to 
the quantity of input times unit cost of the input. That is, six mangoes at six cents 
each costs 36 cents; (ii) that often the quantity required of one thing bears a linear 
relationship to the quantity used of some other thing. That is, for every six 
mangoes we need twelve (disposable) napkins, or two napkins per mango. 

The above two rules serve as the basis for almost all the cost computations made 
in the following pages. They must of course be applied with care. In mosi cases 
they will be true 'locally' (i.e. for limited ranges of the quantities being considered). 
Outside the range where a given relationship holds, a great many further cases 
can be approximated by applying the above very simple principles locally as 
many times as necessary and by providing for continuity among the local estimates. 

When we buy six mangoes at six cents each we are buying a quantity (Q) of 
something at a fixed cost (U) per unit of that thing. The cost (C) of all six mangoes 

1 . Beeby, C. E. and others in early working documents of the Barbados Team Teaching 
Project, 1964. 
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is the product of Q times U, so: QU = C; or, in numbers: 6 mangoes x 6 cents/ 
mango = 36 cents. 

Two simple cautions are needed here. First, the above is true only as long as 
the unit cost U does not vary. Second, it is helpful to add to the letters C, U and 
Q to remind ourselves that we are talking of mangoes and not something else. 

C(mangoes) = Q(mangoes) U(mangoes) 

C(MNG) = Q(MNG) U(MNG) 

C, = 

In this paper we have found it useful to employ all three types of notation, but 
in dealing with particular programmes like team teaching the second one is 
usually most practical. 

Most expenditures do not exist independently, in that most inputs into a 
programme require complementary inputs in order to make best use of them. 
If two napkins are consumed in the process of eating each mango, the total 
quantity of napkins to be used is 

Q(napkins) = P(napkins/mango) Q(mangoes) 
or 

Q{NPK) = P(NPK/MNG) Q{MNG) 
or 

Qb = PubQa 

where NPK stands for napkins, as does the subscript letter b. The symbol P 
is called the policy relating quantity of napkins to quantity of mangoes. As the 
word is used here, a policy represents a simple and consistent relationship between 
quantities of various things. Such relationships may result from stated policy, 
tradition, physical necessity, or legal requirement, among other things. Such 
relationships may in fact be complicated and ill-defined and sometimes are not 
identified at all. One of the functions of cost analysis must therefore be to clarify 
policies which have a bearing on future programme costs. 

The importance of policies in our model is that they provide a method of treating 
costs as something tied directly to decision-making. The model does not attempt 
to say 'a programme must take inputs a, b and c into account'. Rather, it says 
V/you are interested in a or b or c, the cost implications will be thus'. 

Returning now to the example, the cost of napkins needs next to be determined. 
Total cost evidently equals unit price times quantity, but the quantity is determined 
by the quantity of mangoes and by the policy relating numbers of napkins and 
mangoes. Thus: 

C(napkms) = Q(np.pkins)U(napkins) = P(napkins/mango)Q(mangoes)U(napkins) 
or 

. C{NPK) = Q(N?K) U(NPK) = P(NPK/MNG) Q(MNG) U(NPK) 
or 

Q = QbQ = PabQaCb 

or, in numbers 

24 cents for napkins = (2 napkins per mango) x (6 mangoes) x (2 cents per 
napkin). 
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The important thing about this form of cost description is that the poHcy statements 
appear explicitly in the equations. 

The final step is to compute cost of the total activity. We are assuming that 
mangoes and napkins are the only parts to cost anything. We give the name 
* resultant cost' and the code letter R to the cost of the mangoes including all 
those things that consumption of mangoes entails. So the resultant cost will be 

R(mangoes) = C(mangoes) + C(napkins) 

or 

R(MNG) = C(MNG) + C(NPK) 
or 

= c, + Q 

or, in numbers 

60 cents (total for the activity of eating mangoes) = 
. 36 cents (for the mangoes themselves) H- 24 cents (for the napkins) 
The very simple ideas described above are all that is necessary to compute costs 
of very complex programmes, even when many policy alternatives are at stake. 
This will be demonstrated in the following section. 



IV. Application to the team teaching example 

The steps needed to prepare an estimate of the costs of a programme are as follows: 

1. Identify the activities that make up the programme, being specific as to the 
measurable costs of all items, identify the * policies' which apply to each 
item. In particular, distinguish between: (1) the 'intrinsic' cost of an item; and 
(2) the derived costs of additional inputs which the item incurs. This was 
discussed above. 

2. Confirm that this structure of quantities and policies is appropriate for the 
kinds of decisions the model will be applied to, with special attention to possible 
differences between the conditions of past and future programmes. 

3. Determine the unit costs of the individual components that make up the 
activity. Compute the totai cost of the individual parts, of the activity, and 
of the activity as a whole. 

4. Confirm that these results are reasonable and acceptable. Otherwise, discard 
and adjust them. 

1. Description of the example case 

Future costs of team teaching in Barbados have been largely derived from pohcies 
inherent in the pilot project. Some modifications have been introduced in the 
course of the on-going evaluation of the project and suggestions for future policies 
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have been made by the former resident consultant. The resulting structure of 
policies is summarized in Table 4. 

The measurable inputs to the team teaching activity are listed in the first three 
columns. Their description includes the units of their measurement and a three- 
letter code or abbreviation. The fourth column gives the 'policies' in terms of 
which the activity is described. These are the proposed focus for future decision- 
making. The fifth column of Table 4 provides some remarks on how and why 
the various policies were chosen. 

As will be seen, it is possible to evaluate any number of examples from a single 
initial computation. The exact composition of the lirst example is thus not very 
important, since it can be easily modified. Nevertheless, an attempt has been 
made to construct a case consistent with existing capabilities and expectancies. 

For the purposes of the example, team teaching activity is defined in terms of 
a Project (PR J) made up of four types of schools. The schools comprise those 
(SCI) in their first year of team teaching; those (SC2) in their second year; those 
{SC3) in their third, fourth and fifth years; and those (SC4) in their sixth and 
subsequent years. Each type of school is staffed with a head teacher (SSI), senior 
assistants (SS2), trained teachers (SS3), supernumeraries (SS4), and acting teachers 
(SS5) according to a fixed pattern, described in Table 4. These figures were derived 
from national averages of Barbadian primary schools (1966/67) and from the 
composition of the staff in the five teamed schools. 

Supervision in the example is provided by one Executive secretary ,SPJ) for 
the activity as a whole and as many field supervisors (SP2) as are needed to satisfy 
the following: one for each five new schools (SCI); one for each ten SC2; one for 
each fifteen SC3; and one for each twenty SC4, up to a total of one for all SC4 
together. Fractional time spent on field supervision is considered likely and 
appropriate. The field supervisor(s) would replace the former resident consultant. 
Supervision would be greatest during the period of development of each school 
as a team teaching school, culminating eventually in a very low intensity of 
supervision, after team teaching had become well established in the system as 
a whole. This anticipates the eventual take-over of team teaching supervision by 
the regular supervisory staff of the educational system. Each team teaching field 
supervisor is presumed to receive six weeks of training (TNG) overseas at the time 
of his appointment. In the interest of economy, no overseas training is anticipated 
in addition to this. 

For the sake of having average figures to use in computing costs, each school 
is postulated as having an enrolment of 560 except for the five pilot schools 
which in fact have a larger than average enrolment of 650. In the first years of 
teaming only one team — with 140 pupils (PPL)— will exist in each school. In 
subsequent years the school will be fully teamed. 

It is recognized that these figures will vary considerably from case to case. 
They represent averages consistent with national and Team TefvChing Project 
experience. Such average figures are useful and appropriate for budgeting and 
decision-making, though clearly not descriptive of individual cases. 

An average pupil/teacher ratio of 39 is used throughout. One teacher aide 
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(ST3) is provided per teamed school, thus providing more concentration of this 
resource in the first year of teaming than in subsequent years. 

Training of school stafT is provided by spring workshops (WKl) of one-week 
duration and summer workshops (WK2) of two weeks. This is the only means 
anticipated for providing training in team teaching, and in curricuhim develop- 
ment related to team teaching. Provision of one foreign consultant (CN2, CN3) 
per workshop has been assumed. No other consultants from overseas are anticipat- 
ed, this work being done by local consultants (CNl). Other local experts might 
weli also prove valuable to the acti\iLy ais a whole but are not considered in this 
model. Attendance at workshops is taken as 100. 

Costs of building modifications (BDG), durable equipment (DRB), and consum- 
able supplies (CSB) are included, based on past experience. Expenditure^ on these 
items are higher in the first year than in subsequent years. No further breakdown 
of these items is included, thus allowing for flexibility of action in individual 
cases, either through local or ministry initiative. Units for these inputs are given 
as 'dollars worth'. 

2. Some comments 

A few comments are included here as clarification and reminder of the nature 
of this example. 

The analysis here relates not to the operation of the educational system, or 
even to the total operation of certain schools within it. Our attention is directed 
to only a part of the operation of certain schools. 

When the costs of a change are considered, only those arising because of that 
change should be included. The marginal cost of the change, and only the change, 
should be determined. Once it is possible to isolate marginal costs, it is possible 
to compute the effects of particular policy decisions. In the present case, for 
example, the direct cost of teachers was not included, since no additional expense 
for teachers' salaries was experienced. Additional costs for teacher aides, special 
training of teachers and teaching supplies were, however, included. 

Projections of this kind can also be made for the entire system if needs be. The 
point is simply that such total scope is often not necessary in making and currying 
out individual operational decisions. 

The structure of this model reflects the nature and availability of the ir.rormation 
needed to apply it. Data on educational policies and costs for the BTTP came 
from conventional sources: published documents, both of the Ministry of educa- 
tion and of the Project; examination of unpublished records; and interviews 
with participants. The primary problem was in obtaining a balanced and coherent 
collection of data compatible with the needs of the modeL This ultimately involved 
using all available sources and in some instances a considerable amount of 
approximation. 

Information directly related to the experience with team teaching was used 
when available. Other information from the schools in the pilot project was used 
as a next best choice. Failing these, national averages were relied upon. From 
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this practical experience, two lessons are clear to the technician in his role of 
service to the executive. First is the necessity for making extensive approximations 
for the sake of getting the job done. Second is the need to check, confirm and 
revise these approximations and their results. 

Because of limitations of data and because of the need for making projections 
of cost quickly and inexpensively, certain technical refinements have not been 
included. In the first place, no changes of price structure or of exchange rates 
were taken into account because of uncertainty about their nature and the virtual 
impossibility of anticipating them. Their importance is somewhat diminished by 
the fact that uncertainties of the economic and financial future will tend to affect 
the expenditures of the governnier^^s^* whole. Hence the projections given here 
are more stable if looked at in terms of their relation to total government expenses, 
rather than in pure monetary terms. Some kinds of changes, such as the income 
of teachers relative to other workers, will be important but can only be taken 
into account by frequent revision of plans and budgets. 

Depreciation of facilities, discounting of future expenditures and subdivision 
of expenditure by type were also ignored. These might be added at a later time, 
though at some expense of effort and computation. 

We consider that our experience with regard to data, accuracy and approxima- 
tions was c typical one. We are by no means uncritical of any inadequacies we 
found in data availability. 

3. Implications of the example case 

Unit costs for the example, input quantities, costs of each input and their resultant 
costs are shown in Table 5. It will be recalled here that by 'resultant cost' is 
meant cost of the item itself plus cost of all those items whose existence derives 
from it. The resultant cost of the project as a whole is therefore the total cost of 
the team teaching activity for the first academic year of extension beyond the 
pilot stage. 

It is interesting that the computation of costs can be, and is, carried out without 
reference to the 'teaming' part of team teaching. Teams are never specifically 
taken into account in the model except as a means to determine the number of 
pupils affected in the first year of teaming. Otherwise, all inputs could be defined 
and exist independent of teaming. This implies two things. Firstly, that the 
organizational aspects of team teaching do not cost anything. Secondly, that the 
material and human outputs need not relate to teaming per se. This is consistent 
with the fact that many activities at present associated with team teaching, e.g. 
special field supervision and curriculum development workshops could, and 
probably eventually will, be taken into the general operation of the educational 
system. 

4. The need to compute changes in cost 

Estimates of cost of one year's additional operation, as given above, are inform- 
ative, but decisions often require additional information about costs along the 
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Table 5. 


Unit, item and resultant costs of inputs for the example case (in ECS) 










C = ilcm cost 




Input' 


Q = quantity^ 


U = unil cost 




Resultant^ cost 


PRJ 


1 


4 UUU 




83 573 


SCI 


5 






31 025 


SC2 








— 


SC3 


5 






18 300 


SC4 








— 


TMS 


25 






— 


PPL 


3 950 






2 449 


WKl 


1 


800 


800 


7 260 


WK2 


1 


400 


400 


3 980 


SPl 


1 
1 


in n^s 




13 003 


SP2 


1 .33 


8 738 


1 1 651 


13 609^ 


SP3 


1 .67 


2 938 


4 890 


4 890 


TNI- 


2 (trips) 


600 


1 200 


1 200 


TN2 


12 (weeks) 


400 


4 800 


4 800 


CNl 




1 7 ^(\ 




4 200 


CN2 


2 (trips) 


700 


1 400 


1 400 


CN3 


15 (consul t.-days) 


210 


3 150 


3 150 


SSI 


10 








SS2 


20 









SS3 


24 








SS4 


22 








SS5 


36 








STl 


25 








ST2 


102 








ST3 


10 


1 627 


16 270 


16 270 


SWl 


15 (person-days) 


30 


450 


450 


SW2 


! 200 (partic.-days) 


0.70 


840 


840 


BDG 


2 000 (dollars worth) 


1 


2 000 


2000 


DRl 


7 250 (dollars worth) 


I 


7 250 


7 250 


DR2 


2 750 (dollars worth) 


1 


2 750 


2 750 


DR3 


5 000 (dollars worth) 


I 


5000 


5 000 


CSB 


2 450 (dollars worth) 


1 


2 450 


2 450 



1. For definitions of inputs see Table 4. 

2. Quantities refer only to the example case for tlie year 1969/70. 

3. Whereas unit and item costs inchidc only the direct cost of the input, resultant costs include also the 
cost of derived inputs. 

4. Excludes costs of training (TNI and TN2), since these bear a non-linear relatLonsIiip to SP2. See 
appendix, 



following lines: (a) a year by year prograrnme of costs and expenditures; (b) 
comparison of the cost of the activity with that of other activities in the educational 
system; and (c) identification of alternative actions that are available at costs 
equal to one another. The key to the usefulness of this information is the ability 
to provide it cheaply and quickly. It is hence important to be able to compute 
readily the cost of changes in the example. 
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The means for doing this are already in the cost model we have been describing. 
It will be recalled from our earlier example that six mangoes were to be purchased 
at six cents each, and that their consumption implied the use of two paper napkins 
per mango, each napkin costing two cents each. If we wish to consider a change 
in numbers of inputs and decide to buy one fewer mango (and thus two fewer 
napkins), we save a total of ten cents (six cents for the mango, four cents for the 
napkins). So long as unit costs do not change, mangoes may thus be added to 
or deleted from our plans at a resultant cost of ten cents each. The best number 
to include will then be a matter of judgement and of the value attributed to other 
uses of the money. 

A second type of decision is involved when one considers a policy change in 
the number of napkins supplied with each mango. If we start with six mangoes, 
the addition of one napkin per mango will cause a total additional cost of twelve 
cents to the activity as a whole. The worthwhileness of such a change must be 
judged on the basis of the messiness involved in using more or less napkins, as 
compared with the cost of the additional napkins. Note here also that a whole 
number of napkins per mango need not be specified, but that a fractional average ; 
number makes good conceptual sense. 

The elTect of changes in unit cost can also be computed. An increase of one 
cent per unit of mangoes will add six cents to the cost of the activity. A similar 
increase in unit cost of napkins creates a resultant change of twelve cents. Changes 
in unit cost do not bear directly on evaluation of the activity and the policies 
relating to it. They relate rather to the worthwhileness of peripheral efforts to 
bring cost down, through bulk buying, bargaining with mango producers, or 
by the purchase of a different kind of napkin. 

Clearly other considerations become important here, such as the cost of making 
the changes, and the 'quality' of the activity after the changes have been made. 
Facility in estimating costs may clarify such issues but they must usually be resolved 
in other, usually subjective, terms. 

5. From the example case to an example programme 

In considering extension of the team teaching programme, the example described 
earlier (and summarized in Tables 4 and 5) has been extended through time, 
specifying the addition of five new teamed schools each year. In the first such 
year there would be five new schools, plus the five schools of the pilot Team 
Teaching Project. The number of teamed schools, pupils and field supervisors, 
for 1965 to 1978, is shown for this plan of expansion in Table 6. 

Clearly, teamed schools can be introduced at any desired speed, based on 
decisions made year by year. It is unlikely, of course, that any school once 
teamed can be quickly de-teamed. In other words, the cost-consequences of 
present actions must be borne through the foreseeable future. Moreover, it 
seems that the gradual introduction of a specific innovation such as team 
teaching to the entire system may be a good way of upgrading the educational 
system bit by bit. Making improvements across the board would probably either 
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Table 6. An example programme for expansion of team teaching 



Year 


Total 

schools 


SCI' 


SC2= 


SC3^ 


SC4^ 


Pupils 
teamed 


Field 
supervisors* 


1965/66 


5 


5 








1 321 « 


1 


1966/67 


5 




5 






2 830 


1 


1967/68 


5 






5 




3 270 


1 


1968/69 


5 






5 




3 IW 


.3 


1969/70 


10 


5 




5 




3 950 


1.3 


1970/71 


15 


5 


5 




5 


6 750 


1.8 


1971/72 


20 


5 


5 


5 


5 


10 000 


2.1 


1972/73 


25 


5 


5 


JO 


5 


13 250 


2.4 


1973/74 


30 


5 


5 


15 


5 


16 500 


2.8 


1974/75 


35 


5 


5 


15 


10 


19 750 


3.0 


1975/76 


40 


5 


5 


15 


15 


23 000 


3.3 


1976/77 


45 


5 


5 


15 


20 


2b 250 


3.58 


1977/78 


50 


5 


5 


15 


25 


29 500 


3.5 



1. Schools in first year of teaming. 

2. Schools in second year of teaming. 

3. Schools in third to fifth years of teaming. 

4. Schools in sixth and subsequent years of teaming. 

5. For 1965-68 the Harvard resident consultant is used for Uiis' fiyure. In 19Ci8/()9 the Uxccutlve secretary 
is presumed to devote .3 of his time to field supervision. 

6. This is an average of 765 iUsiX term and 1,967 second term. 

7. Taken as equal to 1967/68 figure. 

8. Tliis is the maximum number of field supervisors under the example case used for these caleulation.s 



be too expensive or would entail such minor improvements as to be negligible. 
Whatever path of improvement Barbados might eventually follow, whether it 
includes team teaching or not, this plan of introduction by small groups of school 
has much to recommend it. 

This plan of expansion is based on an imaginary set of policies, which are 
nevertheless realistic. But the essential point is that alternative policies could 
easily and quickly be incorporated into a revised plan of expansion. 

Table 7 traces the additional monetary cost of team teaching in Barbados from 
the introduction of the pilot Team Teaching Project in 1965 until 1978. The figures 
for 1965 to 1967 are historical costs of the pilot project. Those for 1968 represent 
the budget for that year. The figures for subsequent years are based on the example 
defined in Tables 4, 5 and 6. For 1908-70, the quantities given by functional 
category in Table 7 are shown injjetail in Table 5. For subsequent years. Table 7 
is derived from the quantities and policies set forth in Tables 4 and 6. 

Of the seven functional categories, expenditures on two (Executive secretary 
and in-service training) are constant through the years because they depend solely 
on the existence of the Project. Two more (field supervisors and teachers* aides) 
depend on the number of schools teamed, as given in Table 6. Training in the 
United States is dependent upon the number of new field supervisors being taken 
on, and is therefore quite irregular through time. Buildings, etc., depend in a 
more complex way on the number of schools and the number of pupils. Finally, 
the figure for contingencies is set arbitrarily at ECS 4,000 annually. The details 
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of these calculations are somewhat involved and would be out of place here. 
They all follow directly, however, from the specifications in Tables 4 and 6, and 
from the model for computing cost presented earlier. 

A few implications of the proposed plan for continuation are summarized 
below (figures are in EC dollars). 

1. If five new schools are teamed each year, about 60 per cent of primary-level 
pupils will be teamed by 1978 and all by about 1990. The number of teamed 
pupils would increase from about 3,300 in 1968 to about 30,000 in 1978. 

2. Between 1968 and 1978, costs per pupil (i.e. the extra cost per pupil of using 
team teaching) will have been sharply reduced, from S27 to $7, due maiiuy 
to savings in overhead costs such as field supervision, overseas training and 
other 'starting-up' costs, which become proportionately less as larger numbers 
of schools are included. 

3. Over time, there would be a decrease in the proportion of costs allocated to 
field supervision and training in the United States, from about 55 per cent to 
about 1 7 per cent. There would be a corresponding shift to materials and teacher 
aides (18 per cent in 1965-67, 70 per cent by 1978). 

4. Costs per pupil teamed would drop from about $21 in 1969/70 to less than 
$8 in 1976/77. 

5. Total operating costs of team teaching were approximately $90,000 in 196S, 
with five schools teamed. With fifty schools teamed by 1978, annual costs 

. would then be about $220,000. 

It is interesting to note the variability among historical figures as contrasted with 
the regularity of the projections. The historical figures display the variations that 
are characteristic of reality, often masking whatever regularity there might be 
underlying the long-run trends. The projections, however, represent not what 
really will happen, but the trends around which actual experience will fluctuate. 
They thus are a guess and a guideline for the future. The fluctuations about them 
cannot be predicted, though to some extent their magnitude might be estimated. 

6. Comparison with other costs of operation 

Comparison of the costs of team teaching with normal costs of operation is 
shown in Table 8, comparing total primary-level expenditure and per-pupil 
expenditure in teamed and unteamed schools. In the first case a very gradual 
percentage rise (less than half a per cent annually) covers the additional cost 
of teaming after the first year. The initial cost (1969/70) would be about two per 
cent of total expenditures on primary-level education. Since it is not possible to 
take into account future changes in prices, foreign exchange, educational policy 
or availability of personnel, the comparisons, therefore, cannot be taken fully 
at face value but rather as an estimated trend in terms of general magnitudes of 
expenditure. 
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Table 8. Comparison of team ieaching costs with normal operating expenditure (in ECS) 









Percentage 




Per-pupil 


Per cent of 






Total eost- 


of present 




cost of 


present 




Pupils' 


of example 


primary-level'' 




example 


per-pupil ' 


Year 


teamed 


programme 


expenditure 




progran.me 


'jxpenditure 


1969/70 


3 950 


83 570 


2.1 




21.15 


21.0 


1970/71 


6 750 


96 440 


2.4 




14.20 


14.1 


1971/72 


10 000 


117 740 


2.95 




11.70 


11.6 


1972/73 


13 250 


133 040 


3.35 




10.05 


9.95 


1973/74 


16 500 


151 340 


3.8 




9.20 


9.1 


1974/75 


19 750 


168 790 


4.25 




8.55 


8.45 


1975/76 


23 000 


189 240 


4.75 




8.20 


8.1 


1976/77 


26 250 


203 690 


5.1 




7.75 


7.65 


1977/78 


29 500 


218 590 


5.5 




7.45 


7.35 


1, See Table 


6 for details. 












2, See Table 


7 for breakdown by funetional category. 










3. 'Primary 


level' ine hides juniors and primary departments of all-age 


schools. The 


primary Icvcl- 


expenditure used here is based i>n 


the HCS 101 per 


pupil given in 


note 


4 below, time: 


i primary level 


enrolment. The resulting total is I:C 


;S 3.975,000 per yt 


:ar. 








4. Per- pupil 


expenditure is based on 


1966/67 estim.ntes 


of expeniJiture 


(recurrent and non-recurrent) for 


primary, 


coniprehensive and all-age 


schools. lixpenditures for capital 


and 


for general administration arc 


not included. The result is I:C'S 101 


per pupil, based 


on data from the Barbados, Digest 


of Eilucatiomil 


SlatiMicS 


I966'67 (eorrected version). 


Tables F-2. P-1. 










7. Comparison among alternative programmes 



There is another way in which inexpensive computation of the cost of programme 
changes is of possible use to decision-making. That is in the comparison of pro- 
gramme alternatives that could be carried out at equal or equivalent cost. The 
idea is to recognize a set of such equivalent programmes, so that a choice can be 
made among them. As an example, some pairs of equivalent modifications are 
shown in Table 9. These are partial and illustrative only and refer only to the first 
year of continuation of the team teaching activity. They are given to suggest 
possible uses for information on costs rather than to suggest particular proposals. 
Table 9 must not be taken to attribute to these comparisons a preference for any 
particular type of input. That is a question not for cost analysis, but for the other, 
more subjective, side of the evaluation process. 

It should be emphasized that personnel, particularly trained personnel in the 
schools, are the key factor in improving the quality of instruction. Under any 
circumstances, but particularly given their short supply (as is the case in Barbados), 
their efficient utilization is of utmost importance. It is important to design the 
environment in which they work in such a way as to make the best use of their 
skills. This environment can be considered in three parts: (1) Human — the 
persons with whom the head teachers and trained teachers work and whose 
work supports and amplifies the effect of their efforts; (2) Physical — including 
the buildings, equipment, materials, books and supplies that aid the teachers' 
work; and (3) Organizational — in terms both of method and of adrninistration, 
providing the continuity of structure within which teachers work. Human, 



158 



14. Barbados 



Table 9. Some example alternatives at equal cost (approximate figures for first year of operation 
of the Example Programme) 



A one-week workshop is roughly equivalent in cos/ to: 

Reduction of supervision load from five to four new schools per supervisor; 
or S400 in equipment and supplies for each of ten schools; 

or one additional trained teacher (year's salary) for the Project as a whole. 

One week*s visit by an overseas consultant is roughly equivalent in cost to: 

An lidditional teacher aide for the project as a whole; 
or $175 additional in equipment and supplies for each of ten schools; 

or an additional 50.45 per pupil for materials. 

For each IflOO pupils^ to replace one trained teacher by one acting teacher is roughly equivalent 
in cost to: 

Five additional teacher aides for the project; 
or $850 additional in equipment and supplies for each of ten schools; 

or two additional one-week workshops; 

or three six-week training trips to the United States; 

or some combination of the above. 

One six^week training trip to the United States is roughly equivalent in cost to: 

Reduction of supervision load from five to slightly more than four new schools per 
field supervisor; 

or two additional teacher aides for the project; 

'jr $300 in equipment and supplies for each of ten schools; 

'>r one eleven-day visit by an overseas consultant. 



vOTi; The above urc cxunipics only* to give an idt;i uf the nlternulivcs yv;ii)iible al cquuJ cost. Qioice 
among them (or others) is a matter fur deeision base J on cost figures in coniiuictiun with other 
forms of evahiiition. 



physical and organizational inputs should be provided in a balanced mix. The 
jquivalencies suggested by Table 9 illustrate one simple tool for comparing 
ilternative combinations of inputs which contribute to finding the combination 
hat provides most benefit within available resources. 



V. Past and potential uses of cost projections 

fhe analysis of costs described here was carried out without attempting to measure 
he benefits arising from the objects of those costs. Measurement of the Project's 
)enefits is an integral part of the design of the BTTP, both through qualitative 
aeasures and objective tests. These are outside the scope of this paper, and as yet 
acomplete. 
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In fact, there are certain advantages to carrying out cost projections without 
direct reference to the resuUs they imply. If the method of projecting cost is 
flexibly and cheaply enough done, it can serve well by repeatedly and quickly 
answering questions of the form *What would be the Hkely consequences in 
terms of cost if we did this instead of that?' It is a tool of this kind we are aiming 
at here. 

A second advantage of projecting costs independently is that this projection 
then need not wait for the resuUs of other kinds of evaluation. In presenting this 
analysis we were careful to avoid expressing value judgements, but it is inevitable 
that such judgements creep in. In the first place, the very selection of some com- 
ponents for emphasis oyer others indicates judgemeftts of value. Secondly, in 
carrying out detailed work, certain conclusions inevitably emerged. 

In the introduction of team teaching to a set of pilot schools, certain expend- 
itures appear to have had more impact than others, when viewed with respect 
to their cost. Those that particularly caught our attention are: 

1. The appointment of one particularly able teacher as a 'reading consultant'. 
This has included providing her with specialized iraining during a six-week 
course in the United States and then releasing her part of the time to visit the 
several schools of the pilot project for the purpose of observing and giving 
advice upon instruction in reading. This has the advantage of developing local 
personnel, both through training of this reading consultant and in using her 
skills as a iiimulus to the improvement of other teachers. 

2. The hiring of a * teacher aide' for each of the pilot schools. These aides are 
paid a fraction of the salary of a trained teacher and release trained and 
experienced stafl' from routine and mechanical duties. The results appear to' 
be an improvement in efl'ectiveness and morale of the leaching staff. 

3. In-service training, in the form of workshops held for teachers twice a year. 
These at first involved teachers from the pilot schools of the Team Teaching 
Project, but now seem well established as a means of giving additional training 
to a more general group of Barbadian teachers. The workshops provide: direct 
training; experience in supervision and curriculum design for those who plan 
and operate the workshops; and intercommunication of ideas among the 
participants. 

The above are some of the 'best buys' identified through experience in the 
BTTP and subsequent analysis of its costs. The analysis used in picking out these 
activities for emphasis is admittedly incomplete. It justifies itself in that evaluation 
at all degrees of completeness is useful. It is important, of course, that preliminary 
judgements such as these be supported through fuller analysis when and as possible. 



Extension beyond team teaching 

The results of the cost projections in this paper as they were devised for use with 
the Barbados Team Teaching Project and their possible use have been sharec 
with the personnel of the project and with officials of the Barbadian Ministry o 
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education. It is, however, too early to know the type or extent of their effect. 

Interest was expressed in the potential of methods of this kind as an aid to 
planning, decision and action in operations beyond that of the team teaching 
application. The following summarizes our conception of this potential. 

If costs are to serve a useful role in aiding executive action in planning, decision 
and implementation, the information they provide must be relevant to that action; 
suitably accurate; and economical of use. 

Relevance is a matter that relates to individual cases and can hardly be discussed 
in a general way. Suffice it to say that whenever the use of cost projections, by these 
or other means, offers better results, this criterion is satisfied. 

The second criterion, accuracy^ is again closely related to individual cases. The 
model as developed so far depends on the activity being made up of simple and 
clearly defined parts and on simple relationships among those parts. Extensions 
beyond these limits are technically possible. The nature and cost of these extensions 
hce not been investigated in detail, though it seems certain that some such 
extensions would be worth the effort. 

With regard to the economy of using the model proposed here, we can speak 
.only from the limited experience of the team teaching example. Once the model 
had beer, devised and the activity defined, the computation of the first year's 
projections required about two hours using an adding machine and slide rule. 
Another two hours served to extend the projections to 1978. The expenditures 
in time to make calculations of this sort are thus not great. A skilled clerk would 
be capable of doing this work and it would take about two weeks to train him. 

Appropriate definition of the programme to be costed is another matter. It 
. requires considerable care and time to identify the different components of activity 
and specify the linkages between them that correspond to policy statements. It 
is not possible to estimate the time needed for such an effort, since it would vary 
greatly from case to case. The time expended in this work is likely to be measured 
in days and it should involve at least one person with considerable knowledge 
and experience of the programme to be costed. This investment of time is more 
justifiable if the resulting description of the programme is to receive considerable 
use. 

The criterion of economy of use is the one in which we are least convinced of 
success. There is a tendency on the part of administrators to leave computations 
of this sort to technicians. This is appropriate so long as communication between 
the two is sufficient for the administrator to make full use of the technician. 
The advantage of the model proposed here is that the technical principles are not . 
very esoteric and the policy relationships are made very explicit. Consequently, 
the implications of policy alternatives are very quickly accessible to administrators 
who are wiHing to utilize the technician's skills for this purpose. 
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VL Final comments and summary 

The intention throughout this paper has been to show how analysis and projection 
of costs can aid educational planning and decision-making. We have suggested 
various ways in which such a cost analysis can be employed, particularly in 
projecting the marginal costs of a well defined activity added to normal operation. 
Some practical guidelines for such activities have been presented as well, along 
with examples of their application. Although these comments are made with 
rciLiTion to a particular programme^ they are intended to be valid over a range of 
contexts. Throughout, we have tried to show how information about cost can be 
used as an integral tool for planning, as an aid to decision and as a prerequisite 
to implementation. 

The remarks which follow are addressed not so much to the technical substance 
but to the uses of cost projections and the steps which are needed to put the 
technical steps into use. 

Costs are considered here in the context of a 'planning-implementation' process, 
which includes planning, decision, implementation and confirmation of results. 

Costs are a natural part of the description of most activities. They provide one 
way to test the feasibility of a plan and to provide confirmation of whether inten- 
tions have been carried out. Also, information about costs can be of use in evalua- 
tion of choices among alternative courses of action. 

Many decisions and many costs are best conceived as marginal, that is, as 
adjustments to an already existing situation. 

Any projection of the costs for a real situation will involve approximations. 
Care must be taken that these lie within acceptable bounds. In general they 
must be compatible with the required accuracy of the ultimate results and with 
the accuracy of the other contributors to those results. 

Within the limitations implied above, the steps needed to prepare an estimate 
of the costs of an activity are: 

1. Identify the activity for which costs are to be determined, being specific as 
to what is and is not included in it. 

2. Identify the measurable components which are included in or implied by the 
activity, taking care to state clearly the units in which they are to be measured. 

3. Identify the relationships ('policies') that obtain amo.ng the quantities of items 
included in the activity. 

4. Confirm that this structure of quantities and policies is an adequate representa- 
tion of the activity for intended purposes; and the ringe of conditions for which 
this representation holds. 

5. Determine the unit costs of the individual things that make up the activity. 

6. Compute the costs of the individual parts of the activity and of the activity 
as a whole. 

7. Confirm that these results are reasonable and acceptable. Otherwise discard 
or adjust them. 

8. Compute variations as needed to compare alternatives; extend the projections 
through time; and otherwise produce information useful to making decisions. 
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The present analysis and projection of costs was intentionally carried out without 
attempting to measure the benefits arising from the objects of those costs. Pro- 
jection of costs unattached to explicit measurement of results has the advantages 
that it can then be treated as a separate tool and that its use with other components 
of decision can come at a later stage. 

If costs are to serve a useful role in aiding executive action in planning, decision 
and implementation, the information they provide must be relevant to that action, 
must be suitably accurate, inexpensive in relation to its worth and sufficiently 
easy to use, and interpretation must be accessible to those who make and carry 
out decisions. 

If the tool is to be of general use it must relate not just to one specific situation 
but be adaptable for a considerable range of circumstances. It has been our 
intention to develop, describe and illustrate the projection of costs with that 
in mind. 
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Appendix 



Technical description of the model 



A somewhat more concentrated technical description of the model developed in the earlier 
part of the paper is now given. 

The quantities to which costs are related will be represented by the letter Q. The name 
of the item being quantified will sometimes be identified by a three-letter abbreviation 
suggestive of its name, as SCL for school and PPL for pupils. When more than one 
type of an item is being considered, the last letter of the abbreviation is replaced by a 
number, so that SCL represents schools in general and SCI and SC2 represent two 
different types of schools. A number of pupils can thus be represented as Q (PPL), 
for example, and numbers of schools as Q (SCl) and Q (SC2). Care must be taken to 
make these abbreviations unique so that they completely and unambiguously represent 
the quantities that are of interest. Table 4 lists the quantities and codes that have been 
used in estimating and projecting the costs of team teaching. 

For the purposes of abstract discussion, it will sometimes be useful to identify quantities 
by subscripts, so we will occasionally speak of Q^, Q^,, etc., to mean quantities of different 
things. In each case the intention should be clear from the context 

Quantities of inputs will be related to one another by coefficients or 'policies', denoted 
by the letter P. These 'policy' coefficients define linear relationships among quantities. 
They can reflect either administratively-determined policies or conditions existing in the 
school system, such as teacher/pupil ratios. The coefficients relating teachers to pupils 
would be represented by P(SSC/PPL), where SSC is the code for school stafT. Numbers 
of teachers would be derived as follows: Q(SSC) = P(SSC/PPL) Q(PPL), e.g. 18 teachers 
= 0.3 teachers per student x 600 students. 

For discussion in the abstract we will often represent a policy relating input h to input 
a by Pflft. Then we will write: = R.^ Q„. 

A quaniity may be derived from more than one source. For example, school staff 
may be required not only for teaching (in relation to the number of pupils), but also 
for administration (in relation to the number of schools). In this case, if we are deriving 
bs from both as and cs, we have Q^, = P^h Q„ -r Pcb Qc ^^ant to denote only those 
bs derived from as, we write Q^a)h' 

A complete set of policy coefficients is in effect the definition of the activity under 
consideration. The set of all policies P^j, converts a prescribed set of independent inputs 
to a complete list of the quantities of all the inputs to the activity. The mechanics of 
computing the consequences of this definition can be described in terms of matrices, 
or in terms of a *trce', which branches from input to input, so long as the existence of 
any input implies yet another. The matrix approach is a better way to deal with large 
numbers of inputs and policies, and particularly for automatic computation. On the 
other hand, the tree provides a clearer visual representation and helps to ensure that 
the description is complete, consistent and not redundant in terms of derived inputs. 
It is better suited to a relatively simple situation like the Barbados Team Teaching 
Project and will be used in the description and examples given below. 

Inputs and corresponding policy coefficients can be aggregated or disaggregated 
according to the nature of the activity, the information and time available and the 
detail required. 
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Once a full set of input quantities has been identified, the resuhing costs can in general 
be computed quite readily. This requires having in hand a set of unit costs, one for each 
of the anticipated inputs. These unit costs will be denoted here by U„, or, for example, 
by U(SSl). Only the direct cost of the input itself being considered is included in U^. 
Not included are the costs of other inputs deriving from it. In other words, we are talking 
about the cost of mangoes without including the cost of napkins, 

Clearly, correct definition of unit costs can be tricky. Some inputs have zero unit 
costs, as for example U(PPL) = 0. Other inputs, like consumables, often cannot be 
dealt with in detail. Their units can be defined in aggregate terms as 'dollars worths' 
(as was indeed done in practice in the original budgets of the Team Teaching Project). 

The unit cost (U„) of an input times its quantity (Q^) gives what we refer to as the 
item cost Q for that input. Item costs can be combined to give a projection of cost by 
year and by object of expenditure. 

Computation of variations in cost 

Cost variations can be computed on the basis of changes in P^^, and U^. The effect 
of changes will be computed with the aid of a new quantity, resultant cost, which includes 
not only the direct cost of a given item but also the costs of items implied by it. As before, 
we can distinguish ////// resultant costs and item resultant costs. The resultant cost of 
the item 'mangoes' includes the cost of six mangoes and twelve napkins. The luiit resultant 
cost is the cost of one mango and two napkins, assuming a policy of two napkins per 
mango. 

Table 5 gives a list of inputs, showing unit and item costs and resultant costs for the 
example discussed in the body of the paper. Resultant unit and item costs can be defined 
more formally as follows: 

Item resultant cost T^ is the item cost of the quantity plus the item costs of all 
those quantities deriving from Q„. Thus T^ = C^ + S T^a)b \vhere the summation is 

h 

taken over all those inputs which derive in the tree directly from Q^. These in turn 
may imply other inputs, but the definition of T^o)^ is such as to take that into account. 
For inputs at the extremities of the tree, i.e. at the tips of the smallest branches, the 
item resultant costs are identical with the item costs, that is T^, = C^ = Qc^c» where 
Qj, is an input quantity from which no further inputs are derived. Unit resultant cost, 
Rg, is analogous to T^, except that it refers to unit costs (e.g. the total direct and indirect 
costs of a single workshop) as opposed to item costs (e.g. the total annual cost of all 
workshops). Unit resultant cost, R^, is therefore equal to the item cost T^ divided by 
Q„. Thus we have T„ == Q„R„ = Q^U„ E Q(a)h^(a)b' Hence (dividing throughout 

b 

by Q; R„ = U„ ^- J] P^^ R^^^^- It J'^ould be noted that P.^ is, by definition, Q(,)6Q,. 

b 

It is clear in the above that each branch of the tree must be accounted for separately 
and that no aggregation of like inputs should be made while resultant costs are being 
computed. 

Once the unit resultant costs associated with each input quantity are computed, the 
effect of changes in policies or in unit costs can be computed by considering those 
branches affected by the change. The mechanics of computing these changes in cost differs 
according to whether one or more than one change in governing conditions is being 
considered. 
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When the change in cost is the result of only one change in the situation giving rise 
lO it,^the change (AT^) in item resultant cost will take one of the Tollowing forms: 

1. As the result of a change AU^ /// imit cost: 

AT, = Q, AU„ 

e.g. if we buy six mangoes (Q, = 6), and they increase in price one cent each (AU^ = 1), 
then AT, = 6 cents. 

2. As the result of a change AQ, in quantity of the item to which relates: 

AT„ = R„ AQ„ - U„ AQ„ + AQ„ E P„,R(„„ 

e.g. if we buy nine mangoes instead of six CAQ == 3) and each mango requires two napkins 
(input b) at two cents each, then AT, = 30 cents, including the cost of both extra mangoes 
(U, AQ^ = 6x3) and extra napkins (AQ,P„f, R(,)i,= 3 x 2 x 2). 

3. As the result of a change AP,;, /// a policy which arises from the item: 

AT„ Q,R^,,, AP„ft 
e.g. if we decide to have only one napkin per mango (APp/, — — 1) instead of two, we 
have ATg = — 12 cents (plus messy hands, which is a subjective output that cannot 
be measured quantitatively). 

4. As the result of a change AR^^^^, in the imit residtant cost of an item deriving from 
the given item: 

AT, = Q,P„, AR(,), 
e.g. if the resultant cost of napkins goes up from two to four cents (AR^^j^ == 2) then 
AT^ = 24 cents. Hence the change in total cost can readily be computed in each of the 
above cases. Unit resultant costs are a convenient tool here. They need be computed 
only once, and can thenceforth serve in the evaluation of any change. 

When more than one change in policy, quantity , or unit cost is to be considered, 
the mechanics of computation become somewhat more involved. There are many ways 
to do such computations, all equally valid so long as they account for each change once 
and only once. The method given below is one that is defined clearly in terms of the 
model developed here. 

Given that a set of changes in policy, quantity, or unit cost are to be assessed in terms 
of their effect on total cost, all inputs which are affected by these changes must be taken 
into account. This can be done by identifying all inputs that are directly affected by the 
changes and all those which lie between them. Then, starting with those nearest the 
*tips- of the branches of the tree, changes AR in unit resultant cost are computed at 
intervening points until the affected input closest to the 'trunk' is reached. At this point 
the change AT in item resultant cost is computed. This is the total change in cost which 
is sought. This process allows all changes in cost to filter down and affect the final change 
AT. 

Thus unambiguous formulae for computing changes AR and AT are needed. These 
are given below. Since 

(0 T, -f AT„ = (Q„ -1- AQ,) (R, + AR,) 

it follows that 

(2) AT, = (Q, 4- AQJ AR, + R,AQ,. 
Similarly, since 

(3) R, -f AR, = (U, + AU,) + (P.ft + ^^at) + AR(,3,) 

b 

it follows that 

(4) AR, = AU, + S AR(,), + E ^^ot + E AP,, AR^,),. 

b b b 
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An all-purpose equation can thus be obtained by substituting (4) into (2) as follows: 
(5) AT, - (Q, + AQ,) [AU, + H P,, AR^.^, + E R(«)6 AP,, + H AP,, AR^„^,] + 

b ■ b b 

[U, + Z P.* R(.)J AQ, 

b 

These equations look complicated, but in most practical cases ail but one of the com- 
ponent changes AU,, AP,^, AR^^ji., and A0„ will be zero. The above expressions will 
thereby simplify considerably in practice. 

The effects of changes are thus propagated through the tree by means of the changes 
AR, so that the above formulae applied the proper number of times in the appropriate 
places will do the job. The rest is accountancy. 

Treatment of non-linearities 

In the body of this paper we dealt with procedures for computing the inputs to an 
educational activity and their resulting costs. In that discussion it was assumed that 
the relationships between the several inputs to the activity were linear. These relationships 
were described in terms of * policy coefficients* or 'policies'. 

The property of linearity is of considerable convenience in computing changes in 
cost or in maximizing an objective function subject to constraints. For simply computing 
quantities of inputs and levels of cost in individual cases, however, non-linearities can 
be introduced with relative ease. This can be done in three ways. 

Firstly, we can aggregate or disaggregate costs of input * packages' according to where 
we wish to focus attention. The important thing about disaggregation is that it permits 
us to introduce different policy coefficients to input packages that are similar but are 
used under different circumstances. For example, inputs like schools, workshrps and 
consultants have befen disaggregated in our example case into more expensive and less 
expensive types (e.g. newly teamed schools require more supervision than experienced 
schools; local consultants cost less than foreign ones). A shift to cheaper types of inputs 
over time will result in a change in the average value of policy coefficients from year to 
year. The structure of the policy tree would remain the same, but the cheaper elements 
would gradually become a higher proportion of the total. Such shifts may reflect a 
*naturar process such as the accumulation of skills in the schools, or they may reflect 
a definite policy, such as the replacement of foreign with local staff. The shift may be 
predictable and systematically built into a long-range programme, or it may be written 
into each year's programme as a result of ad hoc decisions. 

A second way of treating non-linearities is illustrated by the handling of field super- 
visors in our example. The policy was defined as follows: one field supervisor per twenty 
schools up to the level of one full supervisor and one and only one such supervisor sub- 
sequently. Here the dependence changes from number of schools (SC4) to number of 
projects (PRJ), so thut the pcl'cy is represerited as: 

P(SP2/*) - P(SP2/SC4) - .05, Q(SC4) ^ 20 . 
- P(SP/PRJ) = 1. Q(SC4) > 20 
where the asterisk implies a change in the structure of the model. In the example pro- 
gramme (Table 6) this happens in 1977. The relationships defining the programme are 
linear except at the point Q(SC4) = 20. At this point another linear relationship is 
substituted, subjert as always to future policy revisions. 

A third form of non-linearity found in the example is that arising from Mumpiness* 
in inputs. In particular, it was specified that each new field supervisor would receive a 
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period of training overseas. But field supervisors are added only occasionally as the 
programme expands, or as already trained supervisors leave. In the projections, only 
the former instance could be included, the latter not being predictable. In making calcul- 
ations, care must be taken to identify points where a new field supervisor is introduced 
so that the cost of overseas training can be included. In computing changes in cost, 
special care must be taken that changes, if any, in the cost of overseas training are 
accounted for. This is not done automatically by the procedures outlined earlier, which 
apply only for conditions where the relationships among inputs are linear. 

The above cases suggest a general approach to treatment of variable policy coefficients. 
For ranges of values of inputs where all relationships are linear, the methods already 
described are valid. Where linearity does not hold, costs themselves can be computed 
as long as the relationships among inputs are known, but changes in cost cannot be 
computed according to the formulae given in this paper. A full re-computation of cost is 
needed for each set of conditions. 

If non-Mnearittes can be restricted to a small number of instances, and the policies 
expressed in linear form elsewhere (i.e. piecewise linear approximations to policies are 
acceptable), the methods suggested earlier will hold true at all but an isolated number 
of points. Special care must then be taken only when passing from one area of linear 
relationships to another. This was done, in effect, in two examples discussed abov;j. 
In the case of field supervisors a continuous piecewise linear function of two parts is 
used. In the case of training, the function is also piecewise linear, but discontinuous. 

In general, by allowing both continuous and discontinuous piecewise linear functions 
a wide range of non-linear relationships can be approximated. The computational tricks 
required at points of discontinuity do not seem likely to pose insuperable problems. 

It must be remembered, however, that whatever specific procedures of computation 
are used policy coefficients should be subject to constant review and revision over time. 
It is better to draw attention to lack of foreknowledge than to give the falsely com- 
fortable picture that information is valid over a long period without further need for 
verification or intervention. 
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Introduction 



A. The educational system 

The structure of the educational system in Poland is as follows: 

1. Primary education. This is compulsory from ages 7 to 14, and the enrolment 
rate is approximately 100 per cent. 

2. Secondary education. This covers gf^neral, vocational and technical education 
and is organized in four main types of institutions: (1) high schools for general 
instruction (four years); (2) technical schools or high schools for vocational and 
professional training (four to five years); (3) vocational training schools (three 
years) leading to evening technical schools and high schools for professional 
training; (4) preparatory agricultural schools (two years) leading to agricultural 
schools (three years). The high schools for professional training played an 
important role in training teachers for primary schools, but they are now being 
phased out and after 1970 no more teachers wiJi come out of this type of institu- 
tion. The enrolment rate in all types of secondary institutions for the age group 
14 to 17 years in 1967/68 was 81 per cent. 

3. Higher education. Institutions of higher education include universities, poly- 
technics, medical and other schools, and te -cher-training colleges. There is a 
strong emphasis on higher technical education, which accounts for one-third 
of the total higher-education enrolment. Students in mathematics and natural 
science subjects form 6.5 per cent of the total student enrolment. In 1964 there 
were 231,000 students enrolled in institutions of higher education. 

The expansion of the Polish educational system has been particularly noticeable 
during the last ten years, and as a result of the increasing need for more teachers 
the authorities have been forced to recruit those who would normally not reach 
the minimum accepted standard. Current expenditure on education increased 
from 8,100 million zloty in 1955 to 25,200 million zioty in 1967.1 Capital costs 
amounted to over 4,200 million zloty in 1967 (at 1961 prices). Primary education 
accounted for 35 per cent of total current expenditure in 1967, secondary education 
for 36 per cent, higher education for 17.4 per cent, and maintenance of buildings 
for 1 1.6 per cent of the total. In 1955, 4.5 per cent of the net national product was 
spent on education, and in 1967 this figure had increased to 5.5 per cent. Private 
education plays a very minor role in the Polish education system. 



B. Teacher training 

After the Second World War, and up to 1955, the training of primary-school 
teachers was the concern of the teacher-training schools at the secondary-school 
level. The intake was from primary-school graduates and these were given a five- 



1. 1969, 24 zloty = $1 US. 
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year course leading to a diploma equivalent to the French baccalaureat (total of 
eight plus five years of education). 

From 1954 onwards, in order to upgrade the level of qualification of the teaching 
force and to accelerate their production, new teacher-training schools of two years* 
duration called stucliow iuiuczyciclsklch (SN) were introduced. These schools re- 
cruited students who had completed four years of secondary general education 
in secondary schools. Graduates from the SN schools thus had a total of fourteen 
years of training (eight plus four plus two). This means tha* primary-school 
teachers at this time were trained either in the teacher-training schools or through 
the SN schools. Those trained in the teacher-training schools were later considered 
as not being sufliciently qualified to leach in the new eight-year compulsory system, 
and in 1965 recruitment in these schools was discontinued; therefore the last 
group of teachers trained in these schools qualified in 1970. The number of teachers 
trained under this system who are upgraded to the SN schools through evening 
courses or special seminars (in summer and winter sessions) is increasing consider- 
ably. 

Secondary-school teachers are trained either in universities or in teacher-training 
colleges — wyzsze szkoly pedagogiczne (WSP) — for five years after completing gene- 
ral secondary education. From 1952/53 until '.9d7, 13,500 teachers graduated from 
the universities while the WSP colleges produced 9,500 teachers. In addition, the 
WSP colleges organized upgrading courses for teachers; about 5,C00 teachers have 
been up^'^raded in this way through evening or special courses. For further details 
of the output of all teacher-training institutions S{:e the appendix. 



C. Focus of the case study 

By 1966 it had become increasingly evident that in order to improve both the 
eflliciency and the quality of primary education in Poland it would be necessary 
to raise the level of professional training of the primary-school teachers. It was 
agreed that a formula of training must be found which would give the teachers 
a higher minimum level of education. Some members of the Educational planning 
board suggested that teachers should be trained through universities (four or five 
years after secondary education); others suggested the creation of a new type of 
teacher- training college, the wyzszych szkol nauczycielskich (WSN), where the 
course would last three years after secondary. The choice of one or the other 
formula had obviously to be related to pedagogical, political, economic, etc., 
factors. 

In 1967 and 1968 several groups of experts studied the various aspects of 
improving the level of qualification of the teaching force in Poland. A study was 
made of the cost of the existing teacher-training system and the cost of introducing 
an improved system which by producing more and/or better qualified teachers 
would raise the quality of elementary education. Essentially the alternatives were 
(i) improving the quality of the teachers already in service; (ii) improving the 
quality of new teachers; (iii) a combination of (i) and (ii). 
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The purpose of this paper is to summarize the results of this study and to analyse 
the different patterns of teacher training presented to the government. 



I. Cost analysis of the present teacher-training system 
A. Definition 

The concept of 'institution cost' has been used. This covers the following: (a) 
expenditure financed by the schools' budget; (b) expenditure financed by the 
youth health service budget; e.g. medical and health services, dental service; 
(c) costs subsidized by grants received from parents' associations and direct costs 
supported by families, such as the purchase of books, sports clothes, overalls, 
transportation to and from school; (d) other costs supported by various gifts and 
grants. 

Consequently, 'institution costs' cover a much wider range of expenditures 
than 'tuition costs*. This means that, in principle, the institution cost is greater 
than the sum of current and capital costs borne by the national budget. It does not 
include, however, the cost for amortization of land or the cost of genera! adminis- 
tration and of common services, which ideally would both be included in the 
total cost of education. The breakdown of institution costs which, has been used 
in this study is the following: (a) salary cost; (b) maintenance of the school; 
(c) stationery and equipment; (d) building cost; (e) social costs: this item would 
not normally be included, but social costs play a determinant role in the planning 
of the Polish teacher-training system, therefore no comparison between various 
alternatives would be complete without reference to them. For example, there 
would be no significance in comparing evening courses with day courses without 
taking into consideration costs of transportation, grants, student aid and various 
other expenditures likely to be jnvolved. 

Another item included in this study was the extra cost of upgrading teachers 
from primary to secondary schools. The cost of replacing teachers who are absent 
from the school system during their upgrading course was also included. This 
factor demonstrates the ne.;essity of including social costs when estimating the 
total cost of various teacner-training systems. * 



1. Though capital expenditure for building was included in the concept of ^institution cost', 
the analysis is mainly concerned with recurrent unit costs, with no reference to capital costs. 
Ecjuipment cost, however, has been included; it has been amortized over a period of ten years 
and the amortization cost included in the total recurrent cost. These costs were estimated over 
the period 1961-65. (HEP) 
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B. Framework 

In addition to the estimation of per-pupil unit cost, we have tried to calculate 
per-graduate unit cost after taking into consideration repetition and wastage. 

Cost per graduate was equal to the per-pupil cost multiplied by the average 
duration (as opposed to the official duration) of the training course. This means 
that no diflerentiation has been introduced as to the level of per-pupil unit cost 
in the various grades of the teacher-training course. 

Two categories of wastage have been distinguished: 0) the usual concept of 
wastage refers to those students who enter a teacher-training course and drop out 
before qualifying. This has been taken into consideration in the calculation of 
cost per graduate; (ii) another source of wastage is the students who actually 
qualify as teachers but choose some other form of work after leaving college. This 
is more often included in the concept 'teacher wastage* rather than ^wastage in 
the teacher-training course'. We have not included the cost of this wastage in 
the estimation of the cost of alternative teacher-training programmes, for two 
reasons: (a) we consider that the qualified teacher who does not enter the teaching 
force does in fact satisfy the manpower needs of the country in another sector 
of the economy: (b) in comparing the cost of alternative teacher-training systems 
there is no nci^d to include the cost of teacher wastage unless the wastage rate 
differs from one system to another. 



Salary costs 

This is by far the most important component of institution costs. For the 
sake of simplicity, all the cost estimates have been based on the average salaries 
of teachers at the WSP teacher-training colleges; in fact, the average salary per 
teacher does not differ significantly from one teacher-training institution to another. 
For example, the average monthly salary of a teacher in SN schools and in higher 
education institutions as a whole is given in the following table. 



Table 


1. Average monthly salaricR of teachers (in zloty) 






YCUT 




All hielitir education 
.SN schools institutions 


1965 
1966 
1967 




■ 2 999 
3 374 
3 379 


3 202 
3 327 
3 385 


SOURCE 


Statistical Yearbook, 1968, pp. 421-422, Warsaw, Central 


Office of Slatisties. 





The number ot teachers in the WSP colleges increased from 700 in 1965 to 1,000 
in 1967. In the other teacher-training institutions teaching staff totalled 4,300 in 
1967. It is not foreseen that the teacher/student ratios in these institutions will 
change significantly. 
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In 1968, there were seven systems of teacher training in operation: 

1 . Teacher-training schools for nursery and primary teachers (five years secondary 
level); 

2. Day courses in the SN schools for nursery and primary teachers (four years 
of secondary general education plus two years training); 

3. Evening courses in the SN schools for upgrading nursery and primary teachers 
(previous training in the teacher-training schools); 

4. Special courses in the SN schools for upgrading nursery and primary teachers 
(previous training in the teacher-training schools); 

5. Day courses in the universities or the WSP colleges for secondary school 
teachers (four years secondary general education plus five years training); 

6. Evening courses in the WSP colleges for upgrading teachers (previous training 
in the SN schools); 

7. Special courses in the WSP colleges for upgrading teachers (previous training 
in the SN schools). 

As from 1968, following the advice of the Educational planning board, an eighth 
system was set up. This was a new type of teacher-training college (the WSN) 
adapted from the existing SN schools. Teachers graduating from these colleges 
would have four years ot secondary education plus three years of teacher training. 



C. Cost of training primary-school teachers 

The average annual per-pupii cost in the teacher-training schools, the shortest 
method of training, is about 7,000 zloty. The cost per graduate for a course 
lasting on average 5.22 years is about 36,500 zloty. This cost and the average 
number of years take into account repetition and drop-out. 

In all other systems of teacher training, students are enrolled after having 
completed four years of secondary education. It is therefore necessary to include 
the cost per secondary school graduate in the estimation of other teacher-training 
costs^in order to have a consistent comparison. The average annual per-pupil 
secondary school cost was estimated at 2,700 zloty; the rate of wastage is very 
high. The average duration of a secondary general course is four to five years, 
which means that the per-graduate unit cost reaches 12,000 zloty. This amount 
should be added when estimating the cost of all types of teacher-training in 
Poland. 

The per-pupil cost per year in SN schools amounts to 14,000 zloty, whereas 
:he per-graduate unit cost was found to be as high as 35,000 zloty over the period 
1961-65. Bearing in mind the theoretical duration of the course in the SN schools 
Df only two years, the cost of wastage for each graduate is 7,000 zloty. ^ 

In addition to day students, the SN schools recruit students for evening courses 
md special courses for in-service teachers who have graduated from the teacher- 
raining schools. 

J, 35,000 - (14,000 X 2) = 7,000 zloty. 



175 



Educational cost analysis in action: case studies for planners 



The per-piipil unit cost per year for an evening course in the SN schools is 
3,500 zloty and the cost per graduate is about 8,000 zloty. This means that the 
total cost of teachers qualified through teacher-training school and upgraded 
through an evening course is 44,500 zloty. 

The cost of special courses has been estimated as being the same as the cost 
of evening courses, but one should add an extra transport cost for those students 
following the special course who have to pay for their travel between the schools 
where they teach anid the SN; the extra cost per student has been estimated to 
be 1,500 zloty per graduate. 

No replacement cost has been added to take into consideration the absence 
of teachers attending upgrading courses, the assumption being that (i) the teachers 
following these courses are not replaced and (ii) they are expected to respect the legal 
number of teaching hours required from all primary-school teachers, the upgrading 
course being considered as an additional effort over and above the normal teaching 
obligation. 



D, Cost of training secondary-school ttachers^ 

The normal way of training secondary-school teachers is through the universities 
or WSP colleges (four years of secondary general education plus five years of 
training). 

On the basis of detailed cost studies it appears that the annual per-student unit 
cost for day courses is around 20,000 zloty and the per-graduate unit cost reaches 
120,000 zloty, allowing for the high rate of wastage and repetition. 

In the case of evening courses, the annual per-student unit cost amounted to- 
4,600 zloty over the period 1961-65, of which 4,100 zloty was provided by the 
training institution and 500 zloty by the schools where the students are in service. 
The latter amount is ihe extra cost for replacing teachers on study leave. The per-| 
graduate unit cost is extremely high; 30,000 zloty, which is due to the fact that^ 
there is a high rate of repetition and drop-out. Therefore, the total cost for a 
secondary-school teacher who has been upgraded through an evening course in 
a higher education establishment is approximately 77,000 zloty.2 

As more special courses to upgrade in-service teachers are given in the WSP 
colleges the annual per-pupil unit costs are expected to rise to 7,000 zloty, of 
which 5,000 zloty are provided by the colleges and 2,000 zloty to cover replace- 
ment, transport and ihe other social costs of students. The unit cost of a 
graduating student is thus expected to be 40.000 zloty. Altogether, the total cost 



1. This may seem to confuse the issue, as the study was made to find the cost of raising the 
quality of primary-schooi teachers. However it was thought that primary teachers should have 
the training at present received by the secondary-school teachers, and so the cost of.the training 
of future primary teachers was based on the cost of systems of training of secondary teachers. 

(HEP) 

2. 47,000 zloty for the SN school, plus 30,000 zloty for the WSP college evening courses. 
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for a teacher upgraded through the special course in the WSP colleges is 
87,000 zioty.* 

Table 2 gives a comparison of the avera^^e cost per graduate for various teacher- 
training systems. 



II. Cost forecast of the teacher-training programme 

The teacher-training programme is based on a projection of primary teacher needs 
for the period 1971-75. 



A. Teacher demand 

The teacher demand in primary schools is estimated on the basis of the following 
assumptions: 

1. That the eight years' compulsory education is maintained up to 1975; it has 
been suggested that compulsory school should be extended to nine years, but 
this was rejected by the government. It was thus very easy to estimate the total 
enrolment on the basis of the present demographic parameter. 

2. That a slight improvement in the pupil/teacher ratio would take place over 
the forecasted period. 

3. A study by Mr. Iwanovv^ki^ of teacher wastage over the period 1961-64 showed' 
that it amounted to 95,000 teachers. Two categories of wastage were distinguish- 
ed: more than 2.5 per :ent"* of school teachers had resigned; in addition 0.5 to 
3.4 per cent of the teaching force were dismissed. In the estimation of teacher 
demand it was therefore necessary to take into account the wastage which was 
likely to occur in the stock of teachers. 

4. The projected evolution of graduate teacher supply has to be corrected to 
take into account the fact that new graduate teachers would not enter the teach- 
ing force under certain circumstances; for example married women teachers who 
could not find a position in the same locality as their husband. Tliis sort of 
wastage is very high (from 8 to 15 per cent) according to Mr. Iwanowski. 

5. In the estimation of teacher needs, no special reference was made to teachers 
who were in the process of being upgraded either to the SN schools or to the 
teacher-training college, since in both cases they should be considered as being 
upgraded in service. 

1. 47,000 zioty for the SN schools, plus 40,000 zioty for the WSP college special courses. 

2. W. Iwanowski, Kadry Nauczycielskie (The teaching force), Warsaw, 1968. 

3. It is assumed that this figure includes those teachers who have reached retirement age 
(HEP) 
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6. " was assumed lhat fewer repeaters and fewer drop-outs would improve the 

supply rates to meet projected demands. 
On the basis of the above set of hypotheses the aggregate total demand for teachers 
over the period 1964-75, using statistics provided by the Ministry of education, 
amounted to 182,000 including teachers in vocational schools, (118,000 up to 
1970 and 64,000 for the period 1971-75). It is obviously necessary to take into 
account the recruitment of teachers coming from the teacher-training schools 
only up to 1970, as the lasi intake was in 1965. 



B. Costing alternative teacher-training programmes 

We will examine four possible solutions to the problem of improving the quality 
of primary-school education in Poland, concluding with the one which was 
finally accepted by the Polish government. 

The report is mainly concerned with recurrent unit costs; no capital costs have 
been computed and this is a limitation to the approach adopted, since capital 
costs could affect the order of magnitude of each solution and might thus lead 
to dilTerent conclusions. 

Another methodological problem to be considered is related to the fact that 
the unit costs used here have not been adjusted to take inio account the evolution 
of price indices. In fact, the total estimates are based upon unit costs calculated 
for the period 1961-65 and there is no reason to believe at the outset that the 
average per-pupil cost evolution will be parallel for each system of teacher-training 
envisaged. ^ It is with these reservations in mind that one should interpret with 
great care the conclusions of the following calculations.^ 

I, The coi( of training 118,000 teachers up to 1970 

Out of 118,000 icachers needed up to 1970, 23,200 would graduate from higher 
education. For these teachers the unit cost is about 130,000 zloty per graduate, 
assuming an improvement in the productivity of education. This gives a total 
cost of 3,000 million zloty. 

The SN institutions would train 51,000 teachers at 45,000 zloty per graduate; 
assuming an improvement in the productivity of these schools, the total cost 
would be 2,400 million zloty. 

Finally, 43,800 teachers would be trained through the teacher-training schools, 
where the cost per graduate is approximately 36,500 zloty. Therefore the total 
cost of producing these teacher." would be !,500 million zloty. 

1. Although it is true that teachers* salaries form the main part of the cost of teacher training, 
non-salary costs (hostels, transport, etc.) are important enough to cause significant differences 
in the evolution of unit costs. (HEP) 

2. The supply pattern up to 1970 was taken as set and no alternative was costed. The choice 
of courses presented to the government applied to the period after 1970. (HEP) 
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Altogether the cost of producing ) 18,000 teachers before 1970 would be about 
6,900 million zioty. 

It had been estimated that during the period 1964-70, 1,500 teachers would 
complete evening courses (SN) at the uiiit cost of 8,000 zIoty and a total cost of 
120 million zk v. ^n addition, 70,000 teachers would be upgraded through special 
coi.rses, where some increase in productivity was expected with the effect of 
reducing the unit cost to 9,000 zIoty. This means that upgrading 70,000 through 
special courses (SN) would cost about 630 million zIoty. 

About 2,000 teachers would be upgraded through evening courses in the WSP 
colleges, where no improvement in productivity was expected and where the cost 
per graduate would remain 32,000 zIoty. The total cost of upgrading these teachers 
would amount to 60 million zIoty. In addition, 4,000 teachers would be upgraded 
through special courses in the WSP colleges at the unit cost of 40,000 zIoty and 
a total cost of 160 million zIoty. 

Ahogether, the non-day teacher-training programme v/ould cost about 1 ,000 
million zIoty for the period 1964-70. 

2. Tfie cost of alternative solutions 1971-75 

Four alternative solutions for the training of primary school teachers were costed. 

Alternative I. This consisted in upgrading teachers recruited as graduates from the 
SN schools (starting in 1968/69) by four or five years of training in higher education 
establishments — WSP colleges or universities. The SN schools would be closed 
in 1974, to be replaced by t.ie WSN colleges. Under this alternative it was assumed 
that the SN schools would produce 25,000 graduates up to 1973, the remaining 
39,000. (64,000 - 25,000) being produced by the univeibities or WSP colleges. 
This hypothesis seems rather unrealistic when one compiires the pattern of pro- 
duction of the universities and WSN colleges o\cr the period 1964-70 (3,300 
graduates per annum) wiih the 39,000 teachers expected over the period 1971-75; 
even if during 1971/72/73 it were possible to produce 4,000 graduates per annum, 
there would still be the need for another 27,000 for the two final years of the 
period, i.e. 13,500 per annum. This would be far beyond the capacity of the higher 
education establishments. Nonetheless, this alternative was costed in order to 
give an idea of the maximum cost of teacher-training, using the most expensive 
of the existing systems. ' 

]f the 25,000 graduates from the SN schools cost only 40,000 zloty each, which 
presupposes an increase in the productivity ot these schools, the total cost of these 
graduates would be 1,000 million zloty. ^ It was thought that if for a transitional 
period the upgrading course were shortened from five to four years, and if there 
were fewer repeaters and drop-outs, then the per-graduate cost would be reduced 

1, It is assumed here that 90 per cent of the students starting in the SN schools obtain the 
diploma and that only 10 per cent drop out. (This is not based on past experience, but is an 
optimistic assumption.) (HEP) 
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to 110,000 zloly. The total cost of upgrading teachers in the WSP colleges would 
then be about 4,300 million zioty, and thus the cost of this solution is 5,300 
million zloty (1,000 4- 4,300)— the upper cost limit of the programme. 

Alternative II. This consisted of increasing the output of the SN schools up to 
1974, thus contributing 50,000 graduates over the period 1971-75. The cost of 
training these graduates would be 2,000 million zloty (40,000 zloty per graduate). 
The 14,000 additional teachers needed would be provided by the universities and 
WSP colleges at the unit cost of 110,000 zloty or a total of 1,500 million zloty. 
Under these circumstances, the total cost of the teacher-training programme would 
be 3,500 million zloty. (It was between the upper and lower limits of 3,500 million 
and 5,300 million zloty that the authors of this analysis tried to find the most 
realistic alternative.) 

Alternative III. This was based on what was thought likely to be the maximum 
feasible output of teachers from the higher education establishments. Up to 1970 
the average annual number was 3,300; after a survey in the universities and WSP 
colleges it appeared that the upper limit of annual output from these establishments 
would be 5,000 graduates after 1970. This average 'assumes the doubling of the 
3,300 graduates in 1970 to 6,600 in 1975. For many reasons it was not considered 
possible to further expand the universities and WSP colleges during this period. 

It follows that the maximum number of graduate teachers coming from higher 
education establishments would be 24,000. This leaves 40,000 to be made available 
during 1971-75. One suggestion was to prepare 40,000 teachers in the new WSN 
teacher-training colleges of three years' duration; this was a new category of 
college for which no cost estimates were available. In 1968 no colleges of this 
type were actually, built, therefore it would have been unlikely that they would 
start producing regularly in 1 97 1. Nevertheless, (as shown in table 2), in order 
to illustrate the cost of such a. programme, the authors estimated the likely unit 
cost as being 17,000 zloty per siudent per year (60,000 per graduate). This estimate 
was based on comparisons with costs in general secondary schools, and allowance 
was then made for the generally higher costs of teacher-training; the final figure 
was 69,000 zloty per graduate. Thus the cost would be 2,760 million zloty (40,000 
X 69,000) for 40,000 graduates This, plus the cost of training 24,000 students 
through the universities and WSP colleges for three years (24,000 x 11 0,000 zloty), 
gives a total of 5,400 m'llion zloty. Thus this alternative is more expensive than the 
first alternative, which was considered as being the upper limit of the acceptable 
cost of the program/ ne. 

Alternative IV. This was estabhshed on the basis of the following assumptions: 

1. The total number of teachers trained in higher education establishments was 
expected to be 24,000 during the planned period. 

2. The new -WSN teacher-training colleges would be introduced by adapting 
existing SN schools, but primary-school teachers would still be trained in the 
SN schools with a normal course of two yef.rs' duration. 
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3. The results from a detailed case-by-case analysis of the cost of this transforma- 
tion and the available teaching staff; it was decided that in 1968 the first three 
WSN colleges would be opened and the rest in the following years. These 
colleges would prepare 14,000 teachers over the planned period 1971-75. The 
number of graduates from the WSN colleges would increase from 1,200 in 
1971 to 4,000 in 1975. The remaining 26,000 1 would be supplied by the SN 
schools. The number of graduates from the SN schools would diminish from 
7,000 in 1971 to 4,500 in 1975, 
It must be pointed out that the target of upgrading the whole stock of teachers 
to a higher education standard will not be reached by 1975, since out of 64,000 
teachers only 38,000 (24,000 + 14,000) vi!l have reached the higher education 
level. The cost of this alternative is estimated as follows: 

24,000 teachers x 101,000 = 2,640 million zloty 
26,000 teachers x 40,000 = 1,040 million zloty 
14,000 teachers x 60,000 = 840 million zloty 
Total: 4,520 million zloty 

This is 780 million zloty less than the acceptable upper cost limit for the programme. 
Although not the cheapest variant, it has been accepted because of its practical 
feasibility. In fact the educational authorities in Poland have taken it as the basis 
for introducing the upgrading of vhe teaching force in the coming years. , 



III, Commentary by HEP 

Some useful lessons from this case study 

Tne case is of special interest to the HEP series because it illustrates how cost 
analysis can help policy-makers to compare the pro's and con's of alternative 
approaches open to them in pursuing a given educational objective. Perhaps its 
first important lesson is to reminu us that educational planners and policy-makers 
should not be bound by a single traditional way of doing thirds; there are usually 
alternative ways to pursue any 'educational objective and one of the important 
tasks of planning is to identify and compare these options in order to choose 
among them as wisely as possible. Doing so, however, is rarely a simple matter 
of arithmetic. As ^ye have seen, a variety of important considerations, variables 
and constraints — often not easily measurable— must be taken into account in 
weighmg the relative merits, feasibility and implications of each alternative 



1. 64,000 - 24,000 - 14,000. 
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approach. Cost analysis provides only some of the important considerations and 
in any event it does not replace human judgment; it simply Informs it belter. 

In the present case the central objective was to improve the quality of elementary 
education over the next five years through the roule of improved teacher training. 
Hence the central question for planning was how best to do this, given the current 
condition and potentialities of e^iisting teacher-training programmes, the possibil- 
ities for introducing new or modified programmes, and given also the practical 
constraints imposed by earlier policy decisions and by limitations of time, money, 
human and physical resources and basic data. 

One important 'given' in this case was the policy decision, previously made, 
that in the future ail elementary teachers should have ^third-leveF education. 
This meant phasing out the 'second-lever training, then being given by existing 
teacher-training schools, which posed the question of how to absorb their training 
load into appropriate third-level programmes. Another basic question was what 
relative emphasis should be given to upgrading the present stock of teachers as 
against improving the quality of newly trained teachers (who for many years 
to come would constitute a fraction of the total stock). Answers to these questions 
in turn hinged on still other questions. How many additional teachers would be 
needed? Could the present universities and teacher-training colleges meet this 
requirement? Jf not, could they be expanded rapidly enough, and at what cost? 
What innovations might be used to train good quality new teachers and to upgrade 
existing ones, and what would be their cost and. feasibility? Could something be 
done to reduce the high drop-out and repeater rate in teacher training? If so, 
how would this affect the output and cost of graduates? What sorts of in-service 
training would be most effective and economical? 

In presenting the best estimates they could of the comparative cost and feasibility 
of the different approaches to improving teacher training they shed valuable light 
for the decision-makers on the options available to them. But because of the 
limited scope of their inquiry, two important questions for the decision-makers 
went unanswered. First, how would the final ^products' of these alternative 
approaches compare in quality? By tacitly assuming that there would be no 
significant difference in the quality of teachers coming put of each programme, 
the study left it to others to make their own judgment on this crucial point. Second, 
what would be the relative consequences of these alternative solutions, not simply 
for teacher-training costs but for the future operating costs of the elementary 
schools? Would they result in qubjt different rates of promotion for existing teachers 
and in different patterns of distribution of teachers as L etween the low end and high 
end of the salary scale? If so, their ultimate cost consequences could differ greatly, 
even if their short-run cos s appeared to be quite similar. This can be an enor- 
mously critical question, especially for developing countries whose teacher salary- 
structures have a wide spread. 

What lessons does this case study offer concerning methodologies of cost 
estimation? One point worth noting Is that *wo types of unit costs were calculated — 
annual cost per student enrolled and cumulative cost per successful graduate. 
For the dtcision-making purposes at hand, clearly the most relevant and meaning- 
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fill of these two measures was the cost per graduate. Because of the high drop-out 
and repeater rate in teacher training, the actual cost per graduate was considerably 
higher than one might infer from the annual average cost per student enrolled. 
In the circumstances the latter average figure had little useful meaning, the more 
so. because it was not broken down by successive years of training. 

The study made the assumption that there would be a decline in these high 
drop-out and repeater rates, which had a substantial downward influence cn the 
estimated cost per graduate. While this seems a reasonable enough assumption, 
one would have hoped for an explanation of how this decline was to be accomplish- 
ed and whether this in itself might not entail certain extra costs. 

One would also have I'ked to see more atteniion given to the practical admin- 
istrative and logistical requirements and feasibility of these diflerent schemes. 
The *special course' approach to in-service training, for example, had the evident 
great advantage of keeping teachers in service and upgrading them without 
reducing the total supply. Yet one suspects that this system might impose some 
heavy practical problems of planning, and rearranging school timetables and 
curricula. Evening courses, on other hand, seemed seductively low in cost, 
yet experience had eviden'/iy shown that poor attendance cuts their actual pro- 
ductivity, and that they are logistically impractical in most rural areas. 

The study made a clear distinction between what it termed institution costs', 
meaning the total real costs involved in training teachers, and the 'partial money 
costs', which show up in the Ministry of education budget. There may be a 
considerable difierence between the two, taking the form, for example, of medical 
and dental services to students borne by other governmental budgets; costs of 
books, clothing and transportation paid by parents; and the salary costs borne 
by society for teachers undergoing in-service training and who must be temporarily 
replaced in the classroom, 

One must also, for most purposes, also take capital costs into account. In the 
present case, the analysts handled the capital costs of equipment ingeniously and 
reasonably by amori'zing them over ten years and adding the amortization cost 
into recurrent costs. Hut on the other hand they appear to have ignored capital 
costs of construction altogether. This omission, however, is not likely to be too 
serious in this type of case. As we have ^een in other case studies, educational 
construction costs, sprcTid over a substantial period of depreciation, are relatively 
minor in size compared to the heayy recurrent costs involved in this labour- 
intensive enterprise of education. Moreover, unless there is reason to expect wide 
differences among allernalive programmes in the amount of capital investment 
required per student, the comparison of their i;e::pective costs is not seriously 
distorted by omitting amortization of capital. But if, on the other hand, one were 
mainly concerned about the allocations to education from the national capital 
budget, then obviously the omission of construction costs would be a serious error. 

Perhaps a mere ^j'^Hous potential source of error in this study was the tacit 
assumption that the unit cost relationships as of 1961-65 between these alternative 
programmes would remain the same in the future. It could well turn out, however, 
I at the evolution of the price structure in the future might have quite different 
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impacts upon the costs of these various alternative methods of teacher training. 
'Jo attempt to forecast such changes in price and cost relationships, however, is 
at best a hazardous undertaking; hence one can be forgiven the convenient 
assumption of constancy. 

All in all, despite the rather simplistic analytical methods and assumptions 
used, and despite the relatively crude nature of the basic data, the cost comparisons 
obtained in this study undoubtedly cast useful light upon the choices to be made. 
We would emphasize, however, that without closer consideration of the cor- 
responding educational results likely to be obtained by each alternative approach, 
and with no estimate of their likely consequences for future teacher costs in 
school operation budgets, the decision-makers were lacking some critically 
important information. 

We do not know whether they were keenly aware of these gaps and thus made 
explicit judgements of their own on these matters in arriving at their final decision. 
But we do know that the choice which the government made was not the least 
costly alternative, at least judging by the evidence provided by :he cost analysis 
that was presented to tiiem. Interestingly enough, the more costly alternative 
which was chosen provided for relatively little upgrading of existing teachers 
Quring the period in question and for only 38,000 out of 64,000 newly trained 
teachers to receive third-level training. 

Unfortunately for those interested in studying the value of cost analysis for 
decision-making it is sometimes virtually impossible to determine retroactively 
just how large a role, if any, a particular cost analysis played in arriving at a 
major educational decision, and what other important considerations were 
weighed in the balance. 
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Table 1. Distribution of pupils and students in different types of schools and colleges (in thous- 
ands) 



Workers' schools 



School year 


Pre-primary 


General 
Primary secondary 


Primary 


General 
secondary Vocational 


Hishcr 


1946/47 


201 .5 


3 283.4 


228.4 


30.7 


43.2 


286.7 


86.5 


1949/50 


288.6 


3 352.9 


221.4 


57.0 


38.1 


558.2 


115.5 


1955/56 


370.9 


3 386.4 


201.4 


71.8 


53.8 


503.0 


157.5 


1956/57 


376.5 


3 654.6 


202.7 


67. « 


56.2 


495.4 


170.3 


1957/58 


344.7 


3 924.2 


195.1 


45.6 


50.6 


491.2 


162.7 


1958/59 


349.2 


4 240.1 


199.2 


55.3 


60.2 


547.4 


156.5 


1959/60 


364.2 


4 574.1 


214.3 


61.1 


66.6 


645.2 


161.0 


1960/61 


389.2 


4 827.6 


260.4 


87.8 


76.2 


784.2 


165.7 


1961/62 


409.5 


4 994.4 


298.4 


86.4 


83.5 


978.2 


17?.4 


1962/63 


433.0 


5 117.3 


339.5 


86.9 


93.6 


1 183.6 


190.3 


1963/64 


440.7 


5 181.7 


378.5 


78.0 


103.6 


1 372.8 


212.6 


1964/65 


448.7 


5 207.9 


405.2 


71.6 


116.5 


1 534.1 


231.2 


1965/66 


453.4 


5 176.6 


426.8 


59.6 


129.3 


1 671.0 


251.9 


1966/67 


464.7 


5 527.0 


322.7 


46.8 


133.9 


1 629.2 


274.5 


1967/68 


480.1 


5 706.3 


306.1 


44.9 


136.9 


1 500.5 


288.8 



SOURCE Statistical yearbook of education^ 1967/68, p. 4, Wars.iw. Central Office of Statistics. 
NOTE As a result of the extension of primary v'.ducation to eight ycais' dur.ition as from 1966. there is 
a noticeable decrease in the secondary-school enrolment. 
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Table 2. Full-time teachers in primary schools, general secondary schools, technical schools and 
higher educational institutions 



Primary sellouts 



Sdmol year 


Total 


Of which 
rurni 


General 

secondary 


Technical 


Higher 


1946/47 


66 643 


43 414 








1948/49 


76 319 ^ 


49 827 








1955/56 


102 501 


68 594 


104i2 


31 135 


18 287 


1956/57 


109 618 


70 430 


11 006 


31 814 


19 164 


1957/58 


119 791 


74 111 


11 433 


31 535 


19 381 


1958/59 


130 062 


78 339 


11483 


31 406 


19 401 


1959/60 


140 324 


83 084 


11 660 


32 700 


19 269 


1960/61 


145 743 


85 906 


12 062 


33 898 


19 202 


1961/62 


151 412 


88 791 


12 625 


36 415 


19 249 


1962/63 


156 181 


90 531 


13 569 


40 252 


19 628 


1963/64 


159 710 


91-850 


14 831 


44 998 


21 083 


1964/65 


165 447 


95 838 


15411 


49 737 


21 557 


1965/66 


171 745 


99 574 


15 848 


55 842 


22 960 


1966/67 


189 180 


. 109 245 


15 261 


57 570 


24411 


1967/68 


201 382 


115 558 


15044 


57 317 


26 079 



SOURCE Statistical yearbook of education, 1967168, p. 22, op. cit. 
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Table 3. Percentage distribution of teachers according to their training 



Nature of training 



2nd. degree No secondary 
tendier- teacher- 



Category 


Year 


Higher 


SN school 


training 


training 


Total teaching force 


1962 


18.0 


18.6 


60.6 


3.1 




1963 


18.3 


21.1 


56.9 


3.7 




1964 


18.1 


27.9 


50.6 


3.4 




1965 


16.2 


32.4 


47.3 


4.1 




1966 


15.7 


37.4 


42.3 


4C 


Teachers 


1962 


4.7 


21.0 


72.1 


2.2 


in primary schools 


1%3 


5.1 


23.6 


69.2 


2.1 


(see note below) 


1964 


4.7 


32.1 


61.5 


2.7 




1966 


4,9 


46.7 


46.9 


1.5 


Teachers 


1962 


91.9 


5.9 


1.9 


0.3 


in general secondary 


1963 


86.9 


9.6 


2.9 


0.6 


schools 


1964 


86.3 


10.6 


2.7 


0.3 




1965 


85.0 


11.9 


2.7 


OA 




1966 


85.9 


11.2 


2.3 


o.e 


Teachers 


1962 


90.5 


7.0 


1.9 


o.e 


in teacher-training 


1963 


89.9 


8.0 


1.7 


OA 


schools 


1964 


87.1 


9.6 


2.5 


O.E 




1965 


87.6 


9.6 


2.3 


0.! 




"1966 


88.0 


9.5 


2.0 


O.i 


Teachers 


1962 


51.0 


12.2 


25.6 


11.: 


in vocational schools 


1963 


48.2 


14.0 


21.6 


16.2 




1964 


46.4 


15.4 


22.6- 


15.f 




1965 


45.5 


19.2 


13.9 


21.< 




1966 


45.3 


21.1 


11.5 


22 .C 



SOURCE Calculated from data in W. Iwanowski, Keuiry NaticZycielskic, op. cit. 

NOTE Figures for piimary-school teachers for 1965 are not available. For 1966, the 12.5 thousanc 
teachers employed full-time in primary schools but not ccmpteting the eight-year programme art 
not included. 
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Table 4. Current expenditure on education financed by the national budget (current prices, in 
thousand million zlotys) 



Year 



Expenditure 



Year 



Expenditure 



1955 
1956 
1957 
1958 
1959 
1960 
1961 



8.1 
9.2 
10.6 

n.5 

13.0 
14.1 
15.3 



1962 
1963 
1964 
1965 
1966 
1967 



16.8 
18.1 
20.6 
21.1 
23.6 
25.2 



SOURCE StatiMical yearbook of education. 1945-1966 {67, p. 40 and 1967168, p. 26, Warsaw Central 
Office of Statistics. 



Table 5. Trend in investments in education (at 1961 prices, in million zlotys) 



Year 


Amount 


Year 


Amount 


1957 


2.1 


1963 


4.3 


1958 


2.6 


1964 


4.4 


1959 


3.3 


1965 


4.6 


1960 


3.9 


J 966 


4.3 


1961 


3.7 


1967 


4.2 


1962 


3.9 






SOURCE 


Stati.uical yearbook of hivestmctits and t'quipment* 
1968, Warsaw, Central Office of Stafistics. 


1946-66 and data from Statistical 


Yearbook, 



Table 6. Capital expenditure by lype of education (in million zlotys) 



Type of education 



Annual average 



1956-60 



1961-65 



1966 



196"^ 



General education institutions 

Vocational schools 

Higher education institutions 



2,067 3,252 2.102 1,756 

388 919 1,259 1,335 

' 354 512 711 851 



SOURCE Statistical yearbook, 1963, op. cit. p. 93. 
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Table 7. Enrolments and graduates bf teacher-training insluUiions 



Students Graduates (of 



School year 


.Schools 


Sections 


Total 


Female 


preceding 
year) 


1. New teachers 












(a) Teacher-training schools 












1958/59 


148 




39 816 




7 546 


1959/60 


143 


1 15^ 


37 673 


31 222 


6 988 


1960/61 


139 


1 092 


38 956 


31 769 


7 290 


1961/62 


134 


1 067 


41 039 


33 015 


5 562 


1962/63 


119 


1 109 


43 232 


34 572 


5 305 


1963/t4 


122 


1 157 


44 808 


35 799 


6 469 


1964/65 


116 


1 153 


45 285 


36 162 


7 901 


1965/66 


110 


1 020 


39 427 


31 924 


8 815 


1966/67 


105 . 


781 


29 132 


23 756 


7 823 


1967/68 


100 


547 


19 829 


16 328 


8 145 


(b) Teacher training for pre-primary 










1958/59 


38 




6 407 


6 407 


35 


1959/60 


36 


237 


7 334 


7 334 


1 126 


1960/61 


33 


225 


7 582 


7 582 


1 2!6 


1961/62 


32 


236 


8 435 


8 435 


953 


1962/63 


35 


270 


9 862 


9 862 


903 


1963/64 


36 


299 


11 051 


11 051 


1 160 


1964/65 


39 


320 


12 184 


P. 183 


1 484 


1965/66 


40 


335 


12 727 


12 727 


1 986 


1966/67 


48 


362 


13 505 


13 505 


2 on 


1967/68 


49 


380 


13 775 


13 775 


2 106 


(c) Technical teacher-training schools 










1965/66 


21 


81 


2 983 


105 


202 


1966/67 


22 


99 


3 456 


126 


639 


1967/68 


21 


102 


3 468 


118 


655 


(d) SN schools 












1958/59 


34 


222 


7 406 


4 086 


2 471 


1959/60 


41 


265 


9 287 


5 112 


3 191 


1960/61 


52 


325 


11 535 


6 581 


4 293 


1961/62 


52 


380 


13 898 


7 943 


4 906 


19C'2/63 


56 


432 


15 105 


8 984 


6291 


1963/64 


58 


485 


18 303 


10 566 


6 187 


196*1/65 


62 


550 


22 186 


14 787 


8C16 


1965/66 


60 


581 


23 241 


16 558 


9 503 


1966/67 


59 


566 


22 574 


16 100 


8 974 


1967/68 


59 


568 


22 715 


16 237 


9 690 


2. Upgrading of teachers by evening courses 










(a) Teacher-training schools 












1963/64 


7 


10 


408 


350 


334 


1964/65 


4 


4 


188 


157 


166 


^b) Teacher-training for pre-primary 










1963/64 


3 


3 


85 


85 


50 


1964/65 


2 


3 


86 


86 


69 


(c) SN schools 












1961/62 


3 


8 


334 


267 


160 


1962/63 


3 


^ 7 


299 


241 


164 
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Scho']! year 


Schools 


Sections 


Total 


Students 
Female 


Graduates (of 
preceding 
year) 


l%>/64 


41 


183 


5918 


' 5 139 


3 434 


196'; 


27 


108 


4 065 


3 593 


1 799 


1965/tS 


22 


104 


4 148 


3 758 


1 821 


1966/67 


20 


92 


3 468 


3 187 


1 721 


1967/68 


19 


69 


2 630 


2 376 


1751 


3. Upgrading of teachers by special courses 










(a) Teacher- training schools 












1958/59 


X 





859 


588 


52? 


1959/60 


X 





5 289 


3 621 


3 006 


1960/61 


>c 


106 


4 226 


3 011 


2 199 


1961/62 


X 


53 


2 272 


I 633 


1 653 


1962/63 


X 


51 


2 137 


1 581 


1 515 


1963/64 


X 


55 


2 409 


1 901 


1 169 


1964/65 


X 


40 


1 957 


1 601 


1 430 


1965/66 


X 


.25 


I 158 


987 


921 


1966/67 


X 


55 


2 618 


2 242 


1 987 


1967/68 


X 


47 


2 057 


1 769 




(b) Teacher-training for pre-primary 










1959/60 


X 





190 


190 


10 


1960/61 


X 


9 


337 


337 


51 


1961/62 


X 


7 


234 


234 


100 


1962/63 


X 


21 


670 


670 


69 


1963/64 


X 


25 


770 


770 


272 


1964/65 




36 


938 


938 


270 


1965 '66 


X 


32 


1 268 


1 268 


278 


1966/67 


X 


31 


967 


967 


242 


1967/68 


X 


21 


693 


693 




(c) Technical teacher-training schools 










1965/66 


X 




90 


6 


90 


(d) SN schools 












1958/59 


X 




9 556 


5 488 


1 820 


1959/60 


X 




10 869 


64II 


2 291 


1960/61 


X 


352 


10 883 


6 678 


2411 


1961/62 


X . 


483 


17 004 


11 132 


3 623 


1962/63 • 


X 


705 


:7 026 


18 556 


3 927 


1963/64 


•X 


722 


27 459 


18 534 


15 740 


1964/65 


X 


634 


25 020 


17 787 


11 287 


1965/66 


X 


756 


28 679 


21 503 


12 li8 


1966/67 


X 


773 


30 118 


23 651 


'A 460 


1967/68 


X 


652 


28 671 


23 997 





SOURCE Slatistical yearbook of education, 1944145-1966167, pp. 349-350, 370. Statistical yearbook of edu- 
cation, 1967} 68, p. 310 and data from tlie Statistical Yearbook for each year, op. cit. 
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Table 8. Enrolments in, and graduates of, teacher-training colleges (including evening courses) 









Enrolments 




Graduates 


School 




First 


Final 






year 


Total Frmale 


grade 


grade 


Total 


Female 


1958/59 


3 235 1 689 


947 




418 


193 


1959/60 


3 300 1 923 


990 


598 


434 


187 


J 960/61 


3 626 2 180 


1 128 


625 


434 


217 


1961/62 


4 238 2 595 


1 376 




448 


263 


1962/63 


7 053 4 387 


1 926 


865 


346 


173 


1963/64 


8 139 4 947 


2 258 


940 


764 


426 


1964/65 


9 275 5 861 


2 638 


I 232 


815 


489 


1965/66 


9 666 6 356 


2 342 


1 372 


1030 


582 


1966/67 


10 520 6 843 


2 657 


1 440 


1 276 




1967/68 


11 193 7 282 


2 685 


1 905 


1 241 




SOURCE Statistical yearbooks for the relevant years 


op. cit. 








Table 9. Enrolments 


in, and graduates of, 


teacher-training colleges (special courses) 










Students 










First 


Final 




School year 


Total 


Female 


grade 


grade 


Graduates 


1958/59 


2 801 


1 411 


848 




20 


1959/60 


3 465 


1 616' 


958 


281 


100 


1960/61 


4 463 


2 106 


1 235 


541 


189 


1961/62 


5 215 


2 674 


1 395 


679 


- 244 


1962/63 


3 261 


1 694 


558 


460 


278 


1963/64 


4 377 


2 138 


693 


559 


337 


1964/65 


5 134 


2 620 


866 


664 


349 


1965/66 


5 783 


2 961 


644 


893 


410 


1966/67 


6 555 


3 556 


1 487 


1 005 


573 


19^^7/68 


,a 6 580 


3 621 


\ 518 


965 


755 



SOURCE Stutistical yearbooks for the relevant years, op. cit. 
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Costing an expansion programme 
for secondary education 
in Rio Grande do Sul 



prepared by R. C. Fachin 



This study was prepared by R.C. Faehin, from the State Seeretariat of Edueation 
and Culture, assisted by Jaeques Hallak, HEP. The Institute gratefully aeknowledges 
the helpful eo-operation of the Couneil of Edueation of Rio Grande do Sul in 
providing the basie data for the study. 



Introduction 



In 1967, the State Council of education, the organization legally responsible for 
educational plans in the State of Rio Grande do Sul, set about preparing a 
comprehensive educational plan. 

The federal government of Brazil had selected four States for the programme 
for middle-level education to be financed by IJSAID; one of these was Rio 
Grande do Sul. With financial support from the federal Ministry of education 
a group of experts began working on the project in each State. In the case of 
Rio Grande do Sul, the State Council of education sponsored the working group 
set up in September 1967 and submitted its project report four months later. 

The aim of this case study is to describe the techniques followed in the prep- 
aration of the secondary-education development project in Rio Grande do Sul. 

The main focus will be on cost estimates, expressed in terms of both real 
resources (teachers) and finance. The purpose of the study is to shov^ how, in 
a concrete situation, a group of experts has costed an educational project with 
very limited and inadequate data, and related it to the general educational plan. 

In Part I, the emphasis is on the methodological difficulties involved; the steps 
/followed in costing the project are then described. Part II deals with enrolments; 
- Part III with teacher requirements; Part- IV, with recurrent expenditures; and 
■Part V, with capital expenditures. The conclusion attempts an evaluation of the 
methods used. ' 



ERIC 



;I. Methodological difficulties 



?The first problem faced by the group was whether to develop a comprehensive 
{plan or one for secondary education only. There were no definite sources of 
finance, apart from the budgetary ones, for a comprehensive plan, whereas money 
; was available for the secondary-education development project which, in addition, 
/ ivould probably be less time-consuming than the global plan. However, a decision 
:ms finally taken to aim at a comprehensive plan, and to pursue more detailed 
f >tudies on secondary education if the global plan could not be completed in time. 
;As it turned out, methodological difficulties at the elementary and lower-secondary 
f.evels-somewhat jeopardized a complete analysis of other parts of the plan; 
faevertheless, the decision was realistic and was worked out. 
\ The second problem was related to the fact that the group diid not know how 
jmuch federal financial support the State would get, since the whole programme 
jwas to be co-ordinated by the federal group. This meant that the projects originat- 
\ ng from the four States would have to be combined into a single financial proposal. 
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In principle, each State could ask for funds for cither recurrent or capital expend- 
itures, according to their group's definition of needs, since there was no policy 
on this point, and the federal group would co-orclmate the four projects and 
consolidate them within the total amount of funds available. The State working 
group decided to develop the project in such a way that the State could meet 
recurrent expenditures and get financial aid for capital expenditurerif the State 
asked for help in meeting recurrent expenditures, problems would arise when 
financial assistance came to an end. In order to take part in the federal programir^e, 
the State had agreed to increase the share of education in the budget by 2 per cent 
per year from its existing level of 20 per cent, in order to justify a request for 
capital expenditure only from the federal government. This decision proved 
realistic when the federal government agreed to finance capital expenditure and 
teacher training. 

The third problem was to decide on the amount of resources available for the 
programme from State funds, by projecting the State's income and expressing all 
data' in current prices not subject to inflation. 

The fourth problem pertained to forecasts of enrolments. How should the group 
define enrolment targets at the elementary, lower-secondary and upper-secondary 
levels? One alternative was to project enrolments by extrapolating the trend of the 
last ten years. However, the only data available were global enrolment, approvals 
to fifth grade, and preliminary data of the demographic census of 1960.^ The 
^ problem of forecasting enrolments both at the primary and lower-secondary levels 
was^sbTved by using a simple model of enrolment projections which set targets 
for each year of the plan on the assumption of reduced repetition and drop-out 
rates, which in turn depended on improving quality at those levels. The forecasts 
of enrolments at the upper-secondary level were based upon a projection of 
manpower requirements. 

The fifth problem, and perhaps one of the most difficult, was to estimate the num- 
ber of teachers needed to implement the programme, not only in the new schools 
which were to be created, but for the system as a whole. Tentative programmes 
of administrative reforms were devised to reduce the need for teachers, but these 
programines did not prove successful. Details will be given later in this report. 

Aa ■ ■ \ 



IL Forecasts of enrolment 

Forecasts of enrolments were made for the^three levels, from primary to upper- 
secondary, with separate estimates of the share of the public sector. 

1. The group was faced with the necessity of estimating most of the data needed, because they 
were not available. 
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In the case of primary and lower-secondary levels, the projections used a so-called 
'cultural model', which was accepted as a basis for the forecast by the expert group 
from (he State Council. This model is, in fact, a straightforward set of computations 
linking enrolment targets with hypotheses on quality improvement, namely, 
decrease of drop-out, wastage and repeater rates, etc. The hypotheses and the 
1976 targets resulted from consultations among the members of the State Council. 
A series of adjustments was then made to establish enrolment estimates for the 
intermediate years, so that there would be a steady increase in the number of 
pupils enrolled. It is worth mentioning at this stage that, apart from data on 
global enrolments, which were the only observed data, all the figures used were 
no. more than reliable estimates. (Table 3 in the Appendix gives the detailed 
enrolment forecast year by year and for each grade over the period 1964-76.) 

In the case of the upper-secondary level, an effort was made to link the likely 
educational output for a number of enrolment hypotheses with manpower demand 
projections extracted from the ten-year federal plan. In addition, the output of 
the lower level was taken into account in the estimate of the new intake into the 
upper-secondary level. 

1. For the total enrolment in upper-secondary level, three assumptions were 
made:' 

(1) Knowing that, in 1964, graduates in the lower level (4th grade) represent- 
ed 85 per cent of the general enrolment of that grade, it was estimated 
that, for 1976, lower-level graduates would constitute 90 per cent of general 
enrolment at that grade, thus assuming some qualitative improvements.^ 

(2) Several national meetings of educators expressed a desire that 70 per 
cent of lower-level graduates should have access to the upper level. If such 
a percentage is accepted, 62,000 pupils should be enrolled at the first grade 
in the upper level in 1976. 

(3) Knowing that, in 1964, first-grade pupils of the upper level represented 
44 per cent of total enrolment at that level, it was estimated that, in 1976, 
this proportion would decrease to 38 percent;^ from these figures, the 
distribution of pupils between the various grades was computed. 

2. For the agricultural upper level, historical projections of the last five years 
were used, assuming that programmes of agrarian reform would be implemented, 
thus giving enough employment to such technicians. 

3. For the industrial upper level, the projections were based upon a special study 



1. It is interesting to note that the hypotheses concerning enrolment at the upper level were 
arrived at after enrolment at the lower level had been estimated, and after it became clear that 
a larger increase in upper-level would not get sufficient resources in the State budget. 

2. No explanation is given how such improvements are to be achieved. 

. 3. Such a decrease would result from a more balanced distribution of pupils in the various 
grades at the upper level. 
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of the estimated contribution by the State to the industrial output of the country, 
as a whole. 

4. For teacher-training upper-level schools, use was made of the targets set up 
for primary education, and it was assumed that 70 per cent of graduates would 
actually enter the teaching force. 

5. On the basis of Jhe total as defined in paragraph 1 above, and the estimates 
given in paragraphs 2, 3 and 4, it was possible to compute the enrolment in upper 
secondary (academic) and upper secondary (commercial). 

Tables 1 , 2 and 3 in the Appendix give the detailed enrolment forecast year by 
year and for e.ich grade over the period 1964-76. 



III. Estimating , teacher requiremente 



This step turned out to be one of the most difficult/The three following methods 
were used and the results are given in Table 4 in the Appendix. 

First calculation 

To stairt with, a very simple calculation was made of the number of teachers 
needed if the present pupil/teacher ratio of 14:1 in lower secondary and 7:1 in 
upper secondary were maintained. On this assumption, the number of teachers 
needed rose from 13,302 in 1968 to 21,067 in* 1971. But this method was soon 
abandoned due to its crudeness and the difficulty of using its results, particularly 
in estimating the magnitude of teacher-training programmes for the new schools. 

Second ' calculation 

In this approach, teacher needs were estimated according to the average weekly! 
hours of each type of school. \ 

The probable number of classes at the lower level was obtained by dividing the 
estimated enrolments by 30, classes of 30 pupils being considered as the right 
average at that level; the_ weekly average hours by type of school were assumed 
to be the following: 

Lower secondary Upper secondary 
Academic • ' 25 25 

Normal 30 30 

Industrial 33 40 

Agricultural 34 . 40 
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Commercial 23 23 

Orientado 28 — 

Comprehensive — 37 

The resulting estimate of the number of classes was multiplied by the average 
number of weekly teaching-hours in each type of school. These are given in 
Table 1 for various types of ginasio. Lastly, the total teacher requirement was 
obtained by dividing the number of weekly hours by 15, which was considered 
as the desirable and possible number of working hours of each teacher in the 
State system. 



Table 1 . Lower-level secondary; number of hours per week and per type of school 



Type of school 


1968 


1969 


1970 


1971 


Academic 


57 150 


54 500 


44 825 


32 325 


Normal 


5 280 


4 500 


3 690 


3 180 


Industrial 


7 590 


7 590 


6 138 


4 389 


Agricultural 


2 142 


1 904 


1700 


1 122 


Commercial 


5 750 


5 m 


4 899 


4 600 


Orientado para o trabalho (polivalcnte) 


17 249 


37 968 


68 488 


104 720 



Tlie same method was used for estimating the number of teachers needed at the 
upper level. Altogether, for both lower- and upper-secondary levels* the number 
of teachers needed is 8,428 in 1968, 9,887 in 1969, 11,284 in 1970, and 12,995 
in 197i. 

Third calculation 

When the plan reached the federal group, these figures did not raise any serious 
problems, since they suggested that the State would not need new teachers to 
implement the plan. The present level of teacher training was considered sufficient, 
particularly in view of the declared intention of getting the teachers to agree to 
working extra hours so as to achieve the desired total number of hours per teacher. 

It then fell to the federal group to see if the estimates were reahstic in the light 
of the actual situation. At the time, five months after gathering all the data 
necessary for the preparation of the plan, the State was already trying to relieve 
teachers from administrative and non-teaching duties. However, this attempt wa& 
not very successful and, in fact, only a small number of teachers was actually 
released from administrative functions, The federal group concluded, therefore, 
that the calculations were unrealistic and that the State would probably need 
many more new teachers to implement the plan. The same situation was also 
found in other States integrated in the secondary-education development project. 

The federal group then developed the concept of a ^modeF school to be 
implemented by the plan, i.e., an 800-pupil school operating in two shifts. 
Certain assumptions were made to calculate tlie number of teachers, needed in 
each school: it was decided that the hourly teaching load should be 20 hours 
per week for each teacher, and that the average number of teaching-hours per 
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week should be 28. Lastly, an assumption was made about the distribution of 
time between different subjects, which gave the following number of teachers 
needed: 

Number of teachers 
needed in each school 



Portuguese 


5 


History and Brazilian and political organization 


4 


Geography 


2 


Modern languages 


3 


Mathematics 


4 


Sciences 


2 


Physical education 


2 


Music, fine arts, etc. 


1 


Industrial arts 


4 


Commerce 


1 


Agriculture 


1 


Home economics 


1 



Total 30 teachers per school 

(800 students, 2 , shifts) 

The federal group was well advised not to use this approach for estimating enrol- 
ments, but simply to apply it to establish teacher-training needs for each new 
school to be built under the financing agreement. Such a calculation reduced the 
margin of error but, even so, the actual needs for newly trained teachers were 
under-estimated. The reason for this was that not all the new schools would 
succeed in meeting the standard for teacher utilization. None the less, the federal 
group based their estimates on the assumption of a 'model' school, which gave 
the following results: 



Table 2. Calculation of teacher requirements, 19^8-71 



Specification 


1968 


1969 


1970 


1971 


Number of classes by type of school 

(Gindsio orientado para o trabalho — polivalente) 


513 


1 130 


2 038 


3 116 


Number of weekly teaching-hours 

{Gindsio orientado para o trabalho — polivalente) 


14 364 


31 640 


57 064 ' 


87 248 


Number of teachers needed 

(Gindsio orientado para o trabalho — poIivf\Iente) 


713 


1582 


2 853 


4 362 



A comparison of the estimates of the federal group (third method) with those of 
the State group (second method) shows that the former are lower than the latter. 
This is an interesting point, since the federal group began by throwing doubt on the 
results given by the second method, arguing that it under-estimated teacher needs. 

As a matter of fact, the hypotheses on which the federal group's estimates 
were based (i.e., teaching-hours load, etc.) reflect the desirable pattern of utilization 
of teachers rather than the actual situation. For example, administrative obstacles 
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made it impossible to change the distribution of teaching-hours and to make 
better use of teachers to any large extent. 

Obviously, none of the methods is entirely satisfactory, since it is necessary 
not only to take into consideration the desirable number of teaching-hours by 
each teacher, but^also to bear in mind the administrative difficulties involved in 
making short-term changes. The best estimate might well lie between that given 
by the above methods and that obtained on the basis of the present working load. 

However^ in costing the project, the State eventually used the estimates of 
teacher needs given in the second method. 



IV. Estimating recurrent expenditure 

Basic data for the calculation of costs are not easily available; there are not enough 
data on teachers or other personnel employed, on average earnings, on the number 
of administrative or central office posts. This explains the crudity of the method 
followed to estimate recurrent expenditure for the global plan. These estimates 
were made independently for personnel costs and other costs. 

Personnel costs 

Unit costs have been estimated separately for teachers and for other staff, such 
as vocational counsellors, teaching supervisors, principals and assistants to the 
principal. At present, there is no information on payments to principals, which 
are made from budget allowances to teachers, although supplemented by bonuses 
. paid to each principal- and his assistant. 

In order to calculate salary levels, a series of assumptions was made. For 
'example, it was assumed that each member of the personnel will get on average 
three salary increases (salary increases are made every three years of public service 
up to ten increases). Another assumption relates to vocational counsellors and 
teacher supervisors, who would receive payments identical with the highest salary 
Hevel of the Secretariat of education, that of expert in education. 

Table 5 in the Appendix shows the unit costs for six personnel categories. 
By multiplying the average annual cost unit for teachers and technical and 
? administrative staff by the number of teachers and other personnel needed for 
' the four-year project, the total personnel cost for the operation of middle-level 
Veducation was calculated. 

A Salaries for teachers and technical and administrative staff were calculated by 
^assuming a 20 per cent increase for 1968 and 1969, and a 15 per cent increase 
2for 1970 and 1971 . These percentages were simply reflecting the forecast of inflation 
■■ made by the Ministry of planning. This is obviously one of the weaknesses in the 
J preparation of the State project; the estimate of future trends in teachers' salaries 
i should have been made in real terms. 

\ 

201 



Ediicatiomil cost analysis in action: case studies for planners 
Other expenses 

An even less satisfactory explanation could be given for the calculation of other 
expenses, such as consumable materials and State aid to private schools. In fact, 
by far the weakest aspect of the global plan was the projection of recurrent 
expenditures, especially those relating to items other than personnel. 

For example, to define needs for materials, average expenditure on materials 
per pupil was calculated by dividing the budget estimates of expenditure on 
materials by total enrolment. This estimate of unit cost was then multiplied, 
every year, by the target number of pupils. 

This way of assessing needs for material is unsatisfactory for at least two reasons: 
first, expenditure in materials as given in the budget does not represent total 
expenditure, since the schools have their own sources of financing, for instance 
from fees, and these are often used for the purchase of materials; and second, no 
study was made of the increasing needs for materials as a result of the introduction 
of ^ihe new gimsio polivalente. 

Table 10 in the Appendix gives the forecast of expenditure for middle-level 
education in the four-year project. The figures are already deflated by the official 
price index in an attempt to estimate expenditure in constant prices in terms of 
the 1967 level. All the estimates of expenditure on materials and other items were 
obtained by taking future projections of expenditure in money terms and deflating, 
them by the Ministry's projections of the official price index, a procedure which, 
as already pointed out, is highly unsatisfactory. 



Table 3« Calculation of school bail fling costs (in NCrS) 



Construction unit 


No. rcq. 


Unit area 


Unit cost 


Total, cost 


Classrooms 


8 


50 m2 


10 000 


80 000^ 


Multi-purposei room (drawing) 


I 


50 m2 


10 000 


10 000 


Special purpose rooms 


2 


60 m2 


12 000 


24 000 


(1 with 60 m^, commercial courses; 










1 with 60 m^, home economics; 










2 with 120 for industrial arts 










or aJjricultural techrriques) 


l' 


120 m2 


24 000 


48 000 


Director's office 


1 


20 m2 


4000 


4 000 


Secretaries' room 


1 ' 


45 m2 • 


9 000 


9000 


Teachers* room 


1 


30 m8 


6 000 


6000 


Library 


1 ' 


70 m2 


14 000 


14 000 


Counselling office 


1 


' 20 m2 


4000 


4 000 


Covered area for physical education 










(auditorium) 


1 


150 m2 


30000 


30 000 


Cafeteria 


1 


30 m2 


6 000 


6000 


Lavatories (blocks) 


2 


20 m2 


4000 


4000 


Inside circulation area 


1 


155 m2 


31 000 


31 000- 


Total 




1 370 m2 




270 000, 
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V. Building and equipment requirements , 

It was assumed that all the new buildings needed for the expanded enrolment 
would house the new lower-level secondary schools proposed in the plan. Thus 
an estimate was made of the capital outlay necessary for such a school/the 
construction details and equipment of which are given in Tables 3 and 4. The unit 
cost of a single building was used as a basis for the calculation of the total number 
of buildings required for dealing with the enrolment expansion. 

Table 4. Enumeration of school equipment 



Equipment 


Number 
required 


Unit cost 
(NCr$) 


Total cost 


Desks and chairs 






1 J OUl/.UU 


Chairs (loose) 




1 1 nn 






16 


60.00 


960.00 


Library tables 


10. 


50.00 


• 500.00 


: Conference table 


1 


70.00 


70.00 


Typewriter tables 


2 


45.00 


90.00 


Office desk' 


1 


115.00 


' 115.00 


Revolving chair 


1 


35.00 


35.00 


Plain cabinets 


15 


130.00 


1 950.00 


Cabinets with glass windows 


4 


130.00 


• -520.00 


: Physical education equipment 








storage cabinet 


1 


100.00 


100.00 


: Filing cabinet 


1 


450.00 


450.00 


Waiting-room furniture 


1 


100.00 


100.00 


Library bookcases 


3 


70.00 


210.00 


^ Library counter 


r 


80.00 


80.00 


i Stove 


1 


300.00 


300.00 


) Typewriter 


• 2 


800.00 


1 600.00 


\ Records file 


2 


40.00 


80.00 


: Green wall blackboards 


16 


30.00 


480.00 


Wall charts 


10 


15.00 


150.00 


Globe 


. 3 


50.00 


150.00 


• Wastepaper baskets 


15 


2.00 


30.00 


; Equipment for audio-visual laboratory 


1 


5 000.00 


5 000.00 


• Equipment for physical science, chemistry, 








] and natural history laboratories . 


1 


12 000.00 


12 000.00 


j Equipment for agricultural courses and/or 








industrial arts 


2 


10 000.00 


20 000.00 


\ Equipment for commercial arts 


1 


12 000.00 


12 000.00 


■ Workshop benches 






6 350.00 


\ Total 






80 000.00 



f 



NOTF Secondary education: 1st level (lower-level secondary) 
; Type of school: lower-level secondary 

; Anticipated enrolment: 400 pupils (per session) 
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Like most of the other figures included in the plan, capital outlays were decided 
on the basis of very crude data and simple methodologies. Thus, an appraisal 
of the actual situation of public school buildings used for secondary schools was 
made on the basis of information collected from the Secretariat of public works 
and from different departments of the Secretariat of education. This showed 
that, out of the 201 buildings used for housing public schools of middle-level 
education of all types, 176 were Stati>owned buildings and 25 rented or 'use- 
granted' buildings. The condition of State buildings was as follows: 
In a satisfactory condition 61 
Housed in primary-school buildings 
(therefore unsatisfactory) 80 
Needed expansion _35 
Total 176 
From these data, two assumptions were made for estimating building needs. The 
first was that public schools were totally occupied at the present time. This view 
was supported by the evidence of intense shortage of facilities for public school 
enrolments. Thus an expansion in enrolment could only be provided through 
new buildings or new rooms in existing schools. • ' 

The second assumption was that new accommodation would have to be provided 
iov gindsios that were using primary-school buildings. The number of siich schools* 
amounted to 80, as already noted. However, since some lower-level secondary 
schools using primary-school buildings were situated in small localities with small 
enrolments and did not need a new building, it was decided that not all lower-level 
secondary schools should be provided with new buildings. 

The number of new schools to be built was then estimated: it included new 
buildings and also rebuilding of existing premises for the schools that would, 
according to the general policy, be changed into 'vocationally oriented lower-level 
secondary schools'. 

Table 11 in the Appendix shows the capital outlay needed ty all the schools 
on the basis of the above assumptions, though the final result vas arrived at by 
a process of trial and error until capital outlay needs (new sjI.ooIs, transforma- 
tions and adaptations) seemed to correspond to the expansion in enrolments. 



VI, Concluding remarks 

In many planning situations, the estimate of the cost of an educational project, 
expressed in human resources (teachers) and financial and physical resources is 
followed b}^ an assessment of the feasibility of the project by comparing its cost 
with an estimate of available resources, hi the case of the Rio Grande do Sul 
secondary-education project, il was not necessary to proceed in this way, since, 
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on the one hand, the estimate of teacher needs showed that the capacity of teacher- 
training centres was sufficient to meet the staffinp targets, and, on the other, the 
project was defined in such a way that its recurreiit cost should be exactly equal 
to the State education budget, taking into account the annual 2 per cent increase 
in the proportion of the total budget allocated to education, as agreed with the 
federal government. The capital cost was to be financed by the 'areign aid agency. 
In addition, it was decided that at least 40 per cent of the annual increase 
should be made available for secondary education; such a decision made it 
possible to calculate the total State budget and the share of secondary education 
in it as well as the size of the development project involved. Table 5 shows how 
these calculations were made. 



Table 5. Estimation of resources available to education, 1968-71 (in NCrS thousands) 





Total state 


Expenditures on 


% 


Middle educa* 


% 


Year 


budget (A) 


education (B) 


B/A 


tion share (C) 


C/B 


1968 


583 966 


119 129 


20.4 


47 252 


39.6 


1969 


617 252 


138 264 


22.4 


55 305 


40.0 


1970 


652 436 


159 194 


24,4 


63 6/8 


40,0 


1971 


689 625 


182 061 


26,4 


72 824 


40,4 



When we turn from the estimate of the costs of the project to the question of its 
actual implementation, we must remember that the State Plan of Education was 
finished only in late December 1967. Thus, only the 1969 budget could be devised 
to implement the plan. In addition, the external funds required for the implementa- 
tion of the project have not yet been granted^ since the bilateral agreement between 
the federal government and USAID has not been signed so far. Lastly, the 
inadequacy of the administrative structure in the Secretariat of e<^.ucation of Rio 
Grande do Sul is in itself an obstacle to the appraisal of the progress made in 
carrying out the secondary-school project. Thus no conclusions can yet be drawn 
about the implement? ion of the project. 

One aspect of the Brazilian experience which deserves comment in this final 
section is the planning techniques used. It must be admitted that many weaknesses 
exist in this example of cost analysis. The case study has already emphasized the 
1 scarcity of data and their inadequacy, as well as some of the unsatisfactory 
|, techniques used, particularly in the estimate of teacher needs and the costing of 
i the project. The three methods used in calculating teacher needs under-estimate 
ithe teacher-training effort required by the secondary project. This is due to the 
fact that the assumptions made were either totally arbitrary, for example, concern- 
?ing the number of pupils per class, or else more related to an ideal, rather than 
;real, situation, for instance in the estimate of teacher-hours per week. 

Similarly, there are a number of weaknesses in the costing of the project. To 
;give but a few examples, personnel salary estimates are not based on an analysis 
;of the distribution of teachers and personnel by level on the salary scale, and by 
=sex, age, etc. Estimates of other recurrent expenditures are not related to any 
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thorough study of their trends in relation to the type of school (especially with 
regard to the introduction of the new vocationaliy-oriented ginasios); capital 
costs and recurrent costs are not calculated by taking into account expected price 
increases. 

Several other criticisms can be made of- the techniques used by the Brazilian 
State, and this raises the whole question of the usefulness of such a case study 
on the use of cost analysis in educational planning. In this respect, there are 
two main reasons for examining the Brazilian experi'^nce in the framework of 
the HEP project: 

1. It provides a good example of the methods used to estimate the cost of a 
specific project in a situation where only very primitive data are available, 
and experience in planning is very limited. 

2. Jt gives an interesting instance of a case oi co-ordination of planning respons- 
ibilities at federal and State levels. It should be noted in this respect tliat the 
project was of sufficient magnitude to have a marked impact on the total 
educational plan for the State. 
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Table 4. Teacher requirements according to various methous of estimation 





1968 


1969 


1970 


1971 


First method^ 










Ginasio (1:14) 


7 951 


9155 . 


10 544 


12210 


Colegio (1:7) 


5 351 


6 285 


7 428 


8 857 


Second, method^ 




















Academic 


3 810 


3 633 


2 988 


2 155 


Normal 


352 


300 


246 


212 


Industrial 


506 


506 


409 


292 


Agricultural 


142 


126 


113 


74 


Commercial 


383 


346 


326 


306 


Orientado para o trabalho 


1 149 


2 531 


■ 4 565 


6 981 


Total 


6 342 


7 442 


8 647 


10 020 


Colegio 










Academic 


. 1 116 


1 276 


1 388 


1 588 


Normal 


442 . 


482 


520 


560 


Industrial 


149 


192 


■ 229 


293 


Agricultural 


154 


190 


• 224 


280 


Commercial 


225 


257 


291 


322 


Comprehensive 






64 


106 


Total 


2 086 


2 397 


2 716 


3 049 


Grand total by second method 


8 428 


9 837 


11 363 


13 069 


Third method^ 










Ginasio orientado para o trabalho 


713 


1 582 


2 853 


4:62 



1. By student/ teacher ratios. 

2. By number of classes and weekly liours. 
.3. By *moder schools. 



Table 5. Average unit cost of teachers and technical and administrative staff for secondary; 

education, 1968-71 (NCr$) ; 



Year 




Tea die r^ 


Director^ 


Assistant 
director' 


CounseJJor* 


Supervisor* 


Administrative 
staft 


1968 
1969 
^1970 
1971 




3 826.56 

4 598.87 

5 288.70 

6 082.00 


5 572.56 

6 687.07 " 

7 690.13 

8 843.65 


4 714.46 

5 657.35 

6 505.95 

7 481.84 


6 875.76 

7 907.12 
9 093.18 


6 875.76 

7 907.12 
9 093.18 


2 552.66; 

3 063.19 

3 522.66' 

4 051.05 



1. Based on the present average salary for teachers. 

2. Aritlimetic mean of salary ' supplement levels, 5, 6, 7 and plus annual average eacher's salary 
(column 1). 

3. Arithmetic mean of salary supplement levels 3, 4 and 5^ plus annual average teacher's salary; 

4. 1969-71: Salary level 15 + ttirec increases of 5 per cent. 

NOTE Salaries of both teachers and technical and administrative staff were assumed to increase b>' 
20 per cent In 1968 and 1969 and by 15 per cent in 1970 and 1971. 
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Table 6. Expenditures on education— Rio Grande do Sul State budget (in NCr$) 



% of budget 

Year Elementary Middle Total Budget for education 



■1959 MM 724 509 046 2 664 795 13832 313 19% 

i960 2 728 907 1 053 502 5 Z89 078 22 550 732 23% 

' 1961 3 939 049 1 785 900 8 757 674 34 1 18 539 25 % 

•1962 5 867 207 2 525 097 131945 019 47 293 778 25% 

1963 10 939 342 3 335 497 21 808 866 90 660 788 24 % 

1964 25 872604 13403 805 44,708 119 156052241 28% 
: 1965 51 700 756 28 254 966 86 035 984 307 1 14 553 28 % 
' 1966 74 454 652 36 433 877 10^402 392 432 450 096 25 % 
i 19671 74 816203 50431 026 148 890 198 576562 891 25% 



, 1. Data from the budget proposal. 



£ 
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\ Table 10. State expenditure on middle-level education: recurrent expenditure at 1967 prices 
(in NCrS thousands) 



Item 




1969^ 


1970 


J97J 


Personnel 

Material 

Transfers^ 


42 088.00 

1 871.00 

2 506.00 


49 406.00 

2 700.00 

3 200.00 


55 778.00 

3 800.00 

4 100.00 


61 724.00 
5 300.00 
5 800.00 


Total 


46 465.00 


55 306.00 


63 678.00 


72 824.00 


1. Tlie nllocation by items is Uiat used 

2. From 1969 onwards expenditure on 
reflects increased supplies to schools. 

3. Includes grants for students. 


in the State budget proposal for 
personnel reflects improvements in 


1968. 

salaries, and that 


on materials 


Table 11. Slate expenditure on middle-level education: capital expenditure 1968-71 (in NCrS 
thousands) 


Item 


1968/69 


1969/70 


J970/7J 


Total 


Construction 
Equipment 


12 225.5 
4 900.0 


J3 J59.0 
5 290.0 


J 3 180.5 
5 330.0 


38 565.0 
15 520.0 


Total 


17 125.5 


18.449.0 


18 510.5 


54 085.0 



'f.' 
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India 

The use of cost-benefit analysis 
as a guide to 

resource allocation in education 



prepared by Maureen • oodhall 



This study was prepared by Maureen Woodhall, IIEP. Philip H. Coombs served 
principal adviser to the study. 



Introduction 



This case study is concerned with three applications of cost-benefit analysis to 
education in India. There have been a number of attempts to calculate rates of 
return to education in India, based on alternative estimates of both the costs 
and economic benefits of different types of education.* The purpose of calculating 
these rates of return was slightly different in each case, but fundamentally all 
were concerned with the problem of efficient allocation of resources. This case 
study will examine the methodological differences between the various estimates 
of rates of return and the conclusions drawn by the authors, in order to suggest 
what are the practical implications of such cost-benefit studies for educational 
planning in India and in other countries. One reservation must be made at the 
outset: all tiiese studies relate only to urban India, as no data were available on 
earnings in. rural India, The implications of this for policy will be discussed 
below. 

The study by Blaug et al. was prim?.ni> concerned with the problem of imbalance 
between the education system and demand for educated manpower, which has 
resulted in a serious problem of educated unemployment. It looks at the causes 
of unemployment among graduates and matriculates and attempts to explain it 
by way of analysis of both the demand for and supply of educated manpower, 
which includes analyses of trends in unemployment and wage rates, the operation 
of the labour market, and estimates of the social and private rate of return to 
education.^ The authors estimate that even with the most narrow definitions of 
'unemployment' there were at least half a million totally unemployed graduates 
and matriculates in India in 1967. Their study applies the tools of cost-benefit 
analysis to this problem of surplus manpower, to discover why such surpluses 
persist despite the growth of the economy, and to discover whether, in the light 
of such a surplus, education is still *a paying proposition either to the individual 
or to the society'. 

This case study does not attempt to summarize the whole work, but looks 
only at the use made by the authors of cost-benefit analysis. 

The rate of return on educational investment is treated as 'a convenient statistic 
describing the relationship between the earnings of educated people and the costs 
of acquiring education', in the belief that 'this relationship ought to be a key 

i: M. Blaug, P. R. G. Layard and M. Woodhall, The Causes of Graduate Unemployment in 
India, London, Ailen Lane, The Penguin Press, 1969; A. C. Harberger, ^Investment in men 
versus investment in machines: The case of India' in Education and Economic Development, ed. 
C. A. Anderson and M.H, Bowman, Chicago, Aldine Publishing Co., 1965; A.M. Nalla 
Gounden, 'Investment in Education in India', Journal of Human Resources, summer, 1967, 
pp. 347-58. 

2. The problem of graduate unemployment in India has been discussed, although not rigorously 
analysed, by other authors. See, for instance, V. K. R. V. Rao, 'Educational output in relation 
to employment opportunities, with special reference to India', in I!EP, Manpower Aspects of 
Educational Planning: Problems for the Future, Paris, Unesco:UEP, 1968. 
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element in any diagnosis of the educational situation of a country, rich or poor\' 
The authors specifically state that *at no stage in the argument will we assume 
that mere comparison of social rates of return can by itself constitute a sufficient 
basis for educational planning', but argue thai rate-of-return analysis can help 
to explain the persistence of educated unemployment in India, and also serve as 
a guide to the more efficient allocation of resources in the future. 

The other two studies are both concerned only with this latter issue of resource 
allocation, and their prime objective is to throw light on the problem of the 
proper allocation of resources to education as a whole, although they also consider 
allocation between different levels of education. Harberger, as the title of his 
study suggests, is concerned with the relative profitability of investment in human 
capital and physical capital. Although he does produce estimates of the social 
rate of return to physical capital and to education that suggest that 'the economic 
return to investment in physical capital is higher (and may be substantially higher) 
than the economic rate of return to secondary and higher education',^ Harberger 
does not draw direct conclusions about resource allocation; instead, he states 
'I prefer to regard this study as suggesting future research rather than as indicating 
particular alterations of existing investment patterns'.^ But in principle the purpose 
of this type of cost-benefit analysis is to act as a guide to a socially optimum 
investment policy^ 

Similarly, Nalla Gounden is concerned first with the question 'What should 
be the total amount of financial support for education at all levels to: ensure such 
goals as economic growth, social cohesion and national security?' and secondly, 
'How should this total be distributed among different levels and types of educa- 
tion?'* 

Before turning to a detailed examination of the three studies, we should perhaps 
spend a moment on the theoretical framework of cost-benefit analysis. This is 
not the place for a thorough review of the arguments for and against cost-benefit 
analysis, as this has been attempted elsewhere;^ However, a short summary of 
the assumptions of cost-benefit analysis may be useful. 

All examples of cost-benefit analysis attempt to measure the economic benefits 
of education and relate these to costs. Because of difficulties of defining and 
measuring indirect economic benefits, most rate-of-return calculations concentrate 
on the measurement of direct benefits, and these three Indian examples are no 
exception. Direct benefits are measured in terms of the higher earnings of educated 
people, on the assumption that these earnings differentials reflect higher product- 
ivity. This measure of benefit is then directly compared with the private or social 
costs of education, by means of the internal rate of return, which is the discount 
rate which equates the present value of the sum of future benefits to the present 

1. M. Blaug, P. R. G. Layard and M. Woodhall, op. cit., Ch. 1 . 

2. A. C. Harberger, op. ch., p. 11. 

3. Ibid, p. 33. 

4. A. M, Nalla Gounden, op. cit., p. 347. 

5. See, for example a booklet by the author in the ilEP ^Fundamentals of Educational 
Planning' Series: Cost-Benefit Analysis in Educational Planning ^ Paris, 1970. 
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value of costs. The private or social rate of return to education, computed in 
this way, is assumed to measure the profitability of investment in education, either 
for the individual, or for society. 

These assumptions are obviously open to a number of objections. AIJ the 
authors of the studies under review are aware of such objections. Both Harberger 
and Nalla Gounden point out that education produces non-monetary returns 
which are not yet capable of quantification but none the less must influence 
decisions about resource allocation. For instance, Nalla Gounden lists 'greater 
individual eniploymert choice', 'protection against the vicissitudes of technical 
chiange' and 'psychological benefits' as examples of private non-monetary returns 
and ^improved housing and employment' as one of the social returns that are 
not taken into account by rate-of-return calculations. Similarly, both authors 
draw attention to the factors other than education that determine earnings 
differentials, so that they do not fall into the trap of assuming that all earnings 
differentials 'represent returns to education. Blaug etaL list five common objections 
to rate-of-return analysis and attempt either to meet the objection or to show 
how it will affect policy conclusions. These objections are; 

1. The earnings differentials which we observe to be associated with different 
amounts and types of education cannot be solely attributed to differences in 
education: native ability, endowed intelligence, achievement drive, social class 
and ethnic origins, education of parents, on-the-job training, all have some 
independent effect on earnings, although perhaps not in any simple additive 
way. 

2. Education produces non-pecuniary and non-economic returns which are not 
included in the measurement of rates of return. 

3. The rate-of-return measures only the direct benefits of education to individuals, 
ignoring altogether the indirect or external, or neighbourhood benefits, the 
spillovers of education, as they are sometimes called, which cause the marginal 
social product of educated labour to exceed the marginal private product. Three 
of these economic spillovers which seem particularly relevant for India are; 

(i) the fact that general literacy reduces the costs of spreading information; 

(ii) the tendency of the diffusion of education to reduce birth-rates and (iii) 
the fact that education provides a convenient selective device for promoting 
the able rather than those with suitable family connexions. 

4. Earnings differentials by educational attainments do not exactly measure the 
relative marginal productivities of educated labour in any poorcouriry, and 
certainly not in India. 

^5. Rates of return, as calculated, are based upon present demand and supply 
conditions and 'in countries where profound structural changes in the economy 
have recently taken place and will continue to take place, present market 
conditions can give only limited guidance to future returns'. 
:Some of these objections can be taken into account when calculating; rates of 
^return. For example, two of the studies under review do not use the whole of the 
earnings differentials associated with education as a measure of the benefits 
attributable to education, but reduce these differentials by a constant factor to 
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allow for the influence of ability and other factors or earnings. However, the fact 
remains that some of these objections do raise serious difficulties of interpretation 
of rates of return. For example, the neglect of non-economic returns and indirect 
benefits mean that rates of return provide only a minimum estimate of the effects 
of investing in education; decisions on resource allocation must somehow take 
account of this. Similarly, the fact that rates of return based on cross-section data 
on earnings reflect past investment decisions and present market conditions, means 
that they do not necessarily provide an accurate measure of the future profitability 
of investment in education, particularly if non-marginal changes are contemplated. 
For cost-benefit analysis is essentially a tool of marginal analysis, which assumes 
that the current balance between supply and demand will be, maintained. If this 
balance is totally changed, for instance by a massive expansion of education or 
of employment opportunities, then the future rate of return to education will 
differ substantially from that observed today. 

Some of these problems will be discussed at the end of this case study, in the 
sections on the policy implications of rate-of-return analysis of Indian education. 
For the moment, it is enough to observe that such objections explain why cost- 
benefit analysis cannot, by itself, serve as a guide to educational planning. This 
case-study is concerned with the question of whether cost-benefit analysis can 
nevertheless offer some helpful lessons to planners in India, or elsewhere. 



1. Estimates of the private and social rates 
of return to education in India 

A. Estimation of benefits 



All the studies use age-earnings profiles of workers with different levels of education 
to estimate the direct economic returns to education in terms of the extra earning 
capacity of educated workers, on the assumption that earnings reflect productivity." 

Nalla Gounden and Blaug e( al use actual survey data of theage-specific earnings 
of educated workers. These data are derived from (i) a random sample survey of . 
4,650 mates in urban areas, collected in the * Urban income and saving survey' ot 
1960-61;^ and (ii) surveys of about 4,000 engineers, carried out by the Council 
of Scientific and Industrial Research between 1959 and 1966.^ In addition, Blaug 

1, National Council of Applied Economic Research, 'Urban Income and Saving\ New Delhi, 
1962. 

2. 'Technical Manpower*, (CS.LR.), 1961-67. 
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et al. use surveys of random sampJes of about 20,000 workers in factories in the 
fertilizer, machine tools, heavy electrical and consumer product'industries.^ 

Harberger used data on the average incomes of workers in different educational 
categories, collected from a survey of 5,885 male workers in Hyderabad in 1956; 
unfortunately the earnings data were not classified by age as well as by education, 
so that Harberger 'vas forced to derive age-earnings profiles from the data on 
average earnings, on the basis of specific assumptions, for instance about the 
age of peak earnings and the relative steepness of the profiles. His aim was to 
produce an over- rather than an under-estimate of the rate of return to education, 
: so that he 'consciously tried to bias the assumptions in the direction that will 
produce high estimated rates of return'.^ He assumed, for instance, that peak 
earnings occur relatively early in life (between 30 and 40) and that the age-earnings 
profiles were not very steep, tiat is, that the ratio of peak to average earnings 
was fairly low (between 1.1 and 1.2). This latter assumption was a deliberate 

• attempt to produce a high estimate for the rate of return, since 'the steeper an 
; age-earnings profile, the greater the fraction of total income received late in life 

and hence the smaller the present value of a given total income' (and thus the 
lower the internal rate of return).*' Harberger stated that he believed his estimates 

• of age-earnings profiles 'understated the relative steepening of the profile as one 
moves up the educational ladder'. In fact, the evidence from the other studies 

; supports this belief. The consequence of this on the rate-of-return estimates is 
; discussed belcvv. The actual age-earnings profiles suggest that workers reach their 
peak earning capacity between the ages of 40 and 57 and that the profiles are 
fairly steep, that is that the ratio of peak to average earnings is about 1.5. Typical 
; age-earnings profiles for India are shown in Figure 1, which is based on the data 
i from the Urban Income Survey. 

Figure I shows that earnings are clearly related to education in India: average 
; lifetime earnings rise with every additional level of education; in addition, average 
/ earnings increase with age up to a peak which usually occurs between 40 and 55, 
vand the earnings profiles are steeper for each successive stage of education, 
j Altogether, age-earnings profiles were calculated for eight levels of education 
^ (illiterates, primary-school leavers, middle-school leavers, and those holding 
".matriculation, intermediate (that is between matriculation and a first degree), 
^bachelor's degree, diploma, or master's degree) and various specific types of 
;:education, such as arts and science degrees, engineering degrees and engineering 
idiplomas. 

i These age-education-earnings p ofiles were then used to calculate the additional 
ijifetime income associated with each type of education, Harberger and Naila 
;Gounden calculated only pre-tax differentials, but Blaug et al calculated both 
Jpre-tax differentials (for an estimate of social returns) and after-tax differentials 

I 1. D. Owens et al.. Educated Manpower for Indians Industrial Development, London, Allen 

^Lane, The Penguin Press, 1969. 

f 2. A. C. Harberger, op, cit., p. 23. 

; 3. Ibid, p. 23. 
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EARNINGS 
(Rs. per month) 




Figure 1. Age-education-earnings profiles from the urban income survey, 1960. f 

(for the private return calculation). A number of adjustments were then made td 
convert these simple earnings differentials to estimates of the direct returns tq 
education. 

1. Adjustment for unemployment \ 

i 

Blaug et al used information on the incidence of unemployment among graduate; 
and matriculates to estimate expected lifetime earnings. The age-specific earningi 
of graduates and matriculates were multiplied by the observed proportions o 
graduates or matriculates who were in employment.^ Nalla Gounden made n( 

1. These data were obtained from various employment surveys, mainly: The 1961 'Nationa 
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adjustment for unemployment, although recognizing that it raised a problem; 
Harberger assumed that 6 per cent of all primary-school leavers were unemployed, 
but that all graduates and secondary-school leavers were employed. In fact, 
employment surveys shows that the incidence of unemployment is greater among 
graduates and matriculates than among primary-school leavers. Unemployment 
is concentrated mainly in the early years of a working life, in India, so that if 
total unemployment is expressed in terms of an 'average waiting period' before 
employment the surveys show that graduates wait, on average, six months before 
obtaining their first job and matriculates 1.4 years. 

The measurement of benefits in terms of present age-specific probabilities of 
employment is open to the same objection as the use oiF present earnings differ- 
entials: these provide a correct estimate of expected future benefits only if the 

■ present patterrx of earnings and unemployment is maintained in the future. How- 
ever, some allowance for unemployment is clearly required in a rate-of-return 
calculation, and the use of current age-specific unemployment rates seemed to 
the authors the most satisfactory solution, 

J 2. Adjustment for other factors determining earnings 

All the authors recognized that earnings differentials reflect many factors besides 
education, but no information is available for India to show the influence of 
education alone. Therefore the only way to deal with this problem is to make 

■ an arbitrary assumption about the proportion of extra earnings attributable to 
^'education. Harberger took the whole of the earnings differentials associated with 

education as a measure of the 'returns to education', although recognizing that 
differences in natural abilities certainly explain part of the extra earnings of more 
?: highly educated groups'.^ But this assumption is consistent with his objective 
]to *aim for an over-estimate' of the rate of return to education, 
i: Nalla Gounden used only half the observed earnings differentials when calculat- 
:ing the returns to education. 'Our adjustment ratio of 0.5 is purely arbitrary; but 
^;treating the whole difference as the return to education would be equally arbitrary'.^ 

■ Blaug et al. discuss various hypotheses about the pure effect of education on 
ijncome but in the absence of evidence conclude: 

'Rather than committing ourselves to a definite view about the proportion 
of earnings differentials \n India that are attributable to education, a pro- 
; portion which we shall call a, we have made our calculations on the basis of 
r three different assumptions, namely, that 50 per cent, 65 per cent and 100 per 



iSampfe Survey^ which collected information on the incidence of unemployment in urban and 
; -ural areas, and three studies of sample /cohorts' of graduates and matriculates; Ministry of 
- abour and employment (Directorate-general of employment and training), 'Report on the pattern 
^if graduate employment', 1963; a ^Survey of the alumni of Delhi University', 196Q; and Ministry 
pf labour and employment (Directorate-general of employment and training), 'Etnployment of 
lmtriculates\ 1961. . 

1. A. C. Harberger, op. cit., p. 29. 
I 2. A. M. Nalla Gounden, op. cit., p. 350. 
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cent of the earnings difTerentials arise from that source. The reader can now 
take his choice, although in interpreting the results we shall in fact concentrate 
oh the middle of the three assumptions as our own best estimate'.' 

3. Adjustment for wastage. 

All the authors are concerned with the economic returns to completing particular 
level of education, but in a country with high rates of drop-out andj:epeatiiig the 
difficulty arises of how to deal with the earnings of workers who have started, 
but not completed, a particular level. The income data from the Urban Income 
Survey and from the four industry surveys refer only to workers who have com- 
pleted a particular level of education. The Hyderabad survey, on the other hand, 
included those with 'some secondary education' or *some under-graduate educa- 
tion'. Thus the average earnings calculated from these data reflect the earnings 
of drop-outs as well as completers. A survey of earnings in Bombay provides 
the only evidence for India of the effect on earning capacity of starting, but not 
completing, a course.^ This survey suggests that the economic returns to drop-outs 
are very low. For example, the average monthly earnings of workers with *some 
higher education, but no degree' were Rs. 306, which is only Rs. 10 more than 
the average earnings of matriculates, and Rs. 205 less than the average for 
graduates. 

Since the earnings data used by Nalla Gounden and by Blaug et al. refer only 
to those who completed a given level, it was not necessary for them to make 
any adjustment on the benefit side of the calculation of rates of return, although 
Blaug et al. did make an adjustment on the cost side, which will be discussed below. 
Harberger's data, on the other hand, referred to both drop-outs and completers, 
so that he used the average earnings calculated for the sample to estimate the 
earnings of 'completers' by making an assumption about the average length of 
schooling of the workers in each category and by assuming that earnings rise 
steadily with each additional year's schooling.^ These calculations were admittedly: 
rough, but once again Harberger hoped that any bias in the estimates resulting- 
from his adjustment would result in an over-estimate of returns. 

t 

1. M. Blaug, P. R. G. Layard and M. Woodhall, op. cit., Ch. 1. 

2. D T. Lakdawala, V. N. Kothari, ei a/., Work, wages and well-being in an Indian metropolis: 
economic survey of Bombay City, BJmbay, University of Bombay Press, 1963. 

3. For example, the survey showed that the average earnings of workers with *some primary 
schooling' equalled Rs. 65.04 a month. It takes eight years to complete primary education (includ- 
ing *middle schooling', as the last three years of primary schooling are called in some states), 
but Harberger assumed that the average number of years' completed schooling for the sample 
was only four; the rate of increase of earnings associated with these four years of schooling 
was 10.5 per cent and the rate of increase associated with the next six years, estimated from the 
average earnings of those with secondary education, was 12.4 per cent. Therefore Harbergei 
assumed that a rough average of these two rates of increase — that is, 11.5 per cent— represented 
the rate of increase in earnings associated with the final four years of primary schooling, and 
accordingly estimated the average earnings of primary-school *completers'as Rs. 100.49 a month 
(= 65.04 X (1.115)4). 
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4. Adjustment for mortality 

and reduced labour force participation 

Since mortality rates are higher in developing than in developed countries, it is 
reasonable to take some account of losses to the labour force due to sickness or 
mortality when estimating the benefits of education. Harberger assumed that 
from the age of 40 onwards a certain fraction of workers withdraws each year 
from the labour force due to ill-health or death; the fractions he chose averaged 
about 2 per cent a year for primary-school leavers ^nd 1 per cent for university 
graduates. Nalla Gounden mentions differences in survival rates as one factor 
which may influence economic returns, but did not make any allowance for the 
factor. Blaug et al. looked at some evidence of mortality rates in India and con- 
: eluded that since mortality is lower among educated people than among illiterates 
the effect of adjusting the earnings streams of educated workers to take account 
of mortaHty would be very small and would have an almost neghgible effect on 
estimates of the rate of return. 

;5. Adjustment for growth in incomes 

;One of the problems of using cross-section data on earnings as a measure of 
benefits is that they do not reflect the fact that future incomes are likely to rise 
as a result of economic growth, so that lifetime incomes will be higher than those 
^calculated froni current cross-section data. Nalla Gounden emphasized this prob- 
•lem, but did not adjust the earnings to take account of it; nor did Harberger 
^make any adjustment for long-term growth of incomes. Blaug et ai, however, 
rassumed that in the future the education-specific earnings of workers would rise 
•by 2 per cent a year as a result of economic growth. This assumption is an arbitrary 
■one, but the effect of their adjustment is such that the reader can substitute an 
ialternative long-term rate of growth and see what effect this would have on the 
^estimated rate of return. 

i6. Adjustment for tax payments ^^.-^ - - 

jBoth Harberger and Nalla Gounden were concerned only with the social rate 
of return to education and so needed only pre-tax earnings differentials. Blaug 
p al. also calculated private rates of return, based on after-tax earnings. For this 
Calculation they used the standard income tax rates appHcable in 1966 and sub- 
tracted the tax paid by a married man with two children from pre-tax earnings 
in order to calculate post-tax earnings differentials. Obviously the actual post-tax 
returns received by different individuals depend on their particular circumstances, 
but this calculation is sufficient to illustrate the effects of taxation on earnings. 
^Ihe majority of workers in India do not pay direct taxes but taxation does affect 
;ihe earnings of graduates and some matriculates, particularly over the age of 40. 
[There are, therefore, six possible adjustments that could be made ^to observed 
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earnings differentials in order to convert these to estimates of the expected lifetime 
income attributable to education. The following table summarizes the adjustments ' 
that were made in each study under review. 

Table 1. Adjustments to observed earnings differentials for calculation of economic returns to ) 
education ; 



Rate-of- return 
estimates by: 



Ability 
and otlier 
factors 
determining 
Unemployment earnings 



Mortality 
and 
labour 
force 

Wastage participation 



Long-term \ 
growth of 
incomes Income tax 



Blaug, Layard 
and Woodhall 

Harberger 



Nalla Gounden 



XXX 

(z = 0.5;0,65 (adjustment 
and 1 .0) to costs) 



X 



(adjustment 
to 

earnings) 



X 

(a =0.5) 



X X ^ 

(private)' 



(social; 
only) I 



(social; 
only); 



The fact that there is a number of possible acljustments that can be made| 
to convert observed earnings differentials to 'expected' differentials in the light 
of such factors as unemployment and wastage, and the fact that none of the studies 
under review made the same adjustments, serve to emphasize that the estimation 
of the returns to education from earnings data necessarily involves a series of. 
assumptions and therefore cannot rqsult in a single estimate of direct economic' 
benefits of education. The implications of this for rate-of-return analysis will be, 
discussed later in the case study. We turn, now, to the other side of the rate-of- 
return calculations: the estimation of costs. * 



B. The estimation of costs 



1, The components of private and social costs 

Calculation of private and social rates of return demands separate estirriatee 
of: . 

(a) current expenditure on tuition ] | 

(b) annual value of buildings and equipment social \ 

(c) private or public expenditure on books costs ] 

(d) earnings forgone by students [ private ! 

(e) private expenditure on fees J costs ! 
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The authors of one jtudy pointed out that *few of. the componeVits of cost 
are readily available from Indian educational statistics but have. to be obtained 
by a series of estimates and adjustments to existing figures'. This section shows 
how each individual cost component was estimated. 

(a) Current expenditure on tuition 

Blaug ct al. and Nalla Gounden used official estimates of current expenditure 
per puf il as estimates of tuition costs, but Blaug et al. made separate estimates 
of unit :osts by level of education as opposed to type of schools to allow for the 
fact th£t Indian educational statistics classify schools according to the top class 
: of the ^chool. Thus the official, estimate of 'expenditure per secondary-school 
: pupir is actually based on per-pupil expenditure in schools which include middle- 
and primary-level pupils as well as secondary and therefore under-estimate the 
true costs of secondary-level education. The estimates of tuition costs used for 
; the rate-of-return calculations were therefore based on independent estimation 
:of expenditure it each level. Table 2 shows school enrolment in 1960/61 by level 
and by type of school. 



■Table 2. School enrolment by educational level and type of school, India, 1960/61 (millions) 











Type of school 


Primary 


' Middle 


Secondary 


Total 


Primary 


26.6 


6.7 


0.3 


33.6 


Middle 




3.9 


3.6 


7.5 


Secondary 






3.6 


3.6 


Total 


26.6 


10.6 


7.5 


44.7 


SOURCE M. Blaug. 


P.R.G. Lnyard and M. Woodhall, op. cit., 


Oi. 8. 







These figures were used to estimate per-pupil expenditure at each level on the 
^assumption that expenditure per pupil was the same for all pupils at a given 
Uevelof education regardless of the type of school. The new estimates of expenditure 
?per pupil were derived from total expenditure figures and the enrolment data 
^in Table 2, using the following equations: 
t (i) 26.6 (expenditure per pupilp) = total expenditurep 

6.7 (expenditure per pupilp) + 3.9 (expenditure per pupilp) 

= total expenditure^, 
F'iii) 0.3 (expenditure per pupilp) + 3.6 (expenditure per pupilp) 

+ 3.6 (expenditure per pupilj = total expenditure^ 
f\vhere expenditure per pupilp = expenditure per pupil at primary level and total 
.?5xpenditurep = total expenditure of primary schools, and subscripts m and s 
I ndicate middle and secondary schools. Solving these three equations as simul- 
;aneous equations gave revised estimates of current expenditure per pupil at each 
|.;ducational level, as shown in Table 3, which also shows the official estimates 
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Table 3. Estimated current expenditure per pupil: by level of education and type of school 
(rupees per annum) 







Expertditure per pupil 


Educational It-.' 


By type of school 




or type of school 


(official estimate) 


By level of education 


Primary 


28 


28 


Middle 


'41— ■ 


- - 62 


Secondary 


92 


126 


SOURCE M- Blaug, P-R.G. Layard, M. 


Woodhall, op. cit., Cl\. 8. 





of per-pupil expenditure used by Nalla Gounden. The revised estimates of expend- 
iture per pupil at the middle and secondary levels are respectively 50 per cent and 
36 per cent higher than the official estimates of expenditure by type of school. 

A similar problem arose over the estimation of tuition costs at .the university 
level. Nalla Gounden's calculations of the rate of return to a university degree 
simply used the total current expenditure of universities, divided by the number 
of students, as an estimate of expenditure per undergraduate, but Blaug e( a!. 
were concerned with differences in expenditure between undergraduate and post- 
graduate students, and between arts and science faculties, so this procedure was 
inadequate. A small pilot investigation of unit costs in 12 universities was available, 
which showed that, on average, in arts faculties, expenditure per student was 
twice as great at the post-graduate as at the undergraduate level, and in science 
faculties the ratio was 5:1.* Estimates of expenditure per student were therefore 
derived from the over-all average expenditure per student on the assumption that 
these ratios were applicable throughout India. 

(b) Annual value of buildings and equipment \ 

Both Nalla Gounden and Blaug et af. used the same method of estimating thei 
annual value of educational capital, which was to estimate the annual rental value^' 
of buildings and equipment by amortizing the total money value of the capital' 
over its assumed life. Their methods of valuing the existing stock of capital and^ 
their assumed interest rates for the amortization calculation were slightly different; 
but the same methodology was used to estimate the annual depreciation and, 
interest, or imputed annual -rent, for land, buildings and equipment. Blaug el 
al assumed a 40-year life for buildings and a 6 per cent rate of interest (the bank' 
ratcin 1965), but they also carried out a sensitivity analysis by testing the effects 
of adapting a 25-year life, and a 12 per cent interest rate. The final estimates ol 
unit costs of education were relatively insensitive to these changes, so that the) 
concluded ^although our estimates of imputed rent are based on questionable 



1. Report of the Indian Education Commission y New Delhi, 1966, p. 510, 
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assumptions our final results are relatively insensitive to changes in these assump- 
tions'. 

(c) Private expenditure on books and stationery 

In India the purchase of books is a cost borne by the individual rather than by 
the school authorities and little information is available on average expenditure 
on books by educational level, so that both Nalla Gounden and Blaug et al. 
simply made assumptions on the basis of very limited evidence; for instance, a 
small sample survey of school pupils' expenditure on books. 

(d) Earnings forgone by students 

The earnings forgone by students and pupils represent one of the most important 
social and private costs of education. All three studies used age-earnings profiles 
as the source of data on forgone earnings. Blaug et al. made adjustments to the 
estimates of earnings forgone to allow for unemployment, in the same way as 
they later adjusted lifetime earnings when measuring the benefits of education. 

The earnings data show no earnings for workers under the age of 12, and 
: Nalla Gounden accordingly assumes that forgone earnings at the primary level 
: are zero. However, when discussing the causes of school drop-out in India the 

■ Education Commission states *after the age of 9 or 10 the child becomes an 

■ economic asset because he works at home or earns something outside'.^Blaug 
let al. therefore made estimates of the forgone earnings of primary-school children 
; by extrapolating the age-earnings profiles before the age of 12 in the belief that 
Un an underdeveloped country the time of even primary-school children does 
t have some money value. 

When measuring the opportunity cost of students' time, some allowance should 
j be made for unemployment; for the existence of educated unemployment reduces 
^the opportunity cost of students' time, just as it reduces the economic benefits 
^ of education. Some commentators have argued that the existence of unemployment 
[means that the opportunity cost of students' time is zero, since a marglual addition 
yto the labour force would automatically be unemployed. The same argument is 
isometimes applied to the benefit side of the calculation also: since any marginal 
i addition to the labour force wiJi be unemployed, the returns to education are 
izero. Blaug et al. argue that this argument is mistaken; that the existence of 
junemployment will mean that an increased supply of one graduate or matriculate 
'iWill marginally lower graduate or matriculate wages, and increase employment, 
but that any measurement of the costs and benefits of education should take into 
'account average levels of unemployment when estimatingboth earnings differentials 
:and earnings forgone. Thus, their estimates of earnings forgone are multiplied 
by the age-specific proportions of graduate and matriculate employment, to give 
;a measure of the true opportunity cost of students' time. 

i 1. Report of the Indian Education Committee, op. cit., p. 159. 
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(c) Private expenditure on fees 

This element of costs is relevant only for a calculation of the private costs of 
education. The proportion of students paying fees varies from 4 per cent in 
primary schools to 90 per cent in universities. Blaug et al. used the estimates of 
fee income made for the Indian Education Commission in 1966 and subtracted 
from the average fee paid per pupil or student the average scholarship received 
per student in order to arrive at the direct cost of study to the individual. Nalla 
Gounden included expenditure on scholarships as part of the social costs of 
education, but scholarships represent a transfer of income rather than a genuine 
resource cost, so mai Blaug ^z/. took account of public expenditure or scholarships 
only when estimatinj the out-of-pocket expenses of the average student. 

2. Total costs of education 

These various estimates of costs per pupil or student were combined to give the: 
unit costs shown in Table 4. (Since the earnings forgone by pupils or students; 
vary according to their age, the table represents the average unit cost over the' 
whole of a course.) 

Harberger's estimates of the social costs of education were based on assumptions; 
rather than evidence, due to shortage of data. He simply estimated direct costs per; 
secondary-school pupil or per student as a proportion of their earnings forgone,; 
as calculated from age-earnings profiles. He made these estimates on the basis! 
of two arbitrary assumptions, namely that direct costs equalled (a) 50 per cent 
of earnings forgone at each level or (b) a proportion of earnings forgone rising 
from 12 per cent at age 14 to 50 per cent at age 22. These were intended to be 
'conservative estimates' of direct costs, in the light of Harberger's belief that 
in the U.S.A. direct costs were roughly twice the level of forgone earnings. In fact 
the cost estimates shown in Table 4 suggest that direct costs do amount to roughly 
50 per cent of forgone earnings at the secondary and undergraduate level in India, 

Table 4. Estimated social and private costs' of education per pupil or student, India, 1960/61 

Social PrivaU 



Blaug, Layard, Blaug, Layard, 

Level of education i Nalla Gounden Woodhall Woodhal* 



Prima'.y 


66 


95 


34 


Middle 


304 


262 


195 


Secondary 


617 


640 


523 


First degree (B.A. B.Sc): 








Years 1 & 2 (Intermediate) 1 




1 244 


1 ooc' 


Years 3 & 4 J • 


1 786 


1 976 


1 661 


Engineering degree (B. Eng.) 


2 665 


2 488 


1 304 


Engineering diploma 




1 616 


992 


M.A. 




2 870 


1 2 06) 


M.Sc. 




4 352 


SOURCE Nalla Gounden. op. cit.»-pr 352. Blaug, Layard, 


Woodhall, op. cit., 


Ch. 8. 
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3. Adjustments to cost estimates 

The cost estimates shown in Table 4 represent the annual cost to society, or to 
the individual, of each level of education, provided there is no drop-out or 
repeating of classes. The earnings data refer only to those who have completed 
a given level of education, therefore estimates of benefits based on these data 
can b; compared with the costs in Table 4 to show the rate of return to completing 
a given level of education in the minimum time with no repeating. However, 
in countries such as India, where both wastage and stagnation are high, Blaug 
et al. argue that *it is only realistic to recognize that producing one more graduate 
means also incurring some more wastage'. Therefore, they make an adjustment 
to the cost estimates to allow for the fact that the actual number of years needed 
to produce a graduate exceeds the minimum number. They estimated, for example, 
that matriculation requires 4.5 years of secondary schooling, instead of the 
minimum of 3, and that to produce a graduate requires 7 years of university 
education, instead of 4, because of drop-out and repeating. Their estimates of 
the rate of return to education are calculated both including and excluding the 
costs of this extra time in order to test the effect of wastage on rates of return. 



C. The private and social rates of return 

Because of the use of different sources of data on earnings and costs and because 
of different treatment of such problems as unemployment, the various studies 
produce a range of estimates of the rate of return to education. In fact Blaug et 
al deliberately calculated a wide range of values for both private and social rates 
of return, based on alternative assumptions about wastage, unemployment, and 
the proportion of earnings attributable to education. One of the aims of their 
analysis was to test how sensitive rate-of-return estimates were to changes in 
assumptions about, for instance, the returns to uncompleted education, on which 
there is very little data. Rather than present single valued estimates of rates of 
return, they calculated 'maximum' rates of return, which make no allowance 
for the costs of wastage, the likelihood of unemployment or the influence of 
factors other than education in determining earnings, together with 'minimum' 
values, which include all possible adjustments, and an a coefficient of 0.50. They 
argue that the true 'expected' social rate of return is likely to fall between these 
two values: 

'we are inclined to think that the expected rate of return would correspond 
' to the fully adjusted rate with a = 0.65 if current wastage and unemployment 
rates continue as well as current demand and supply relationships ... but 
the reader is free to adopt any alternative set of assumptions'. 
When it comes to the private rate of return, they argue: 
'we are less concerned with the mathematical expectation of the rate of 
return, as individual students will place different values on their own chances 
of drop-out, retardation and unemployment. The crude (unadjusted) private 
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rate of return represents the optimist's expected rate and the fully adjusted 
rate corresponds to the expected rate of the student who regards his chances 
as average'.^ 

Because of the differences in assumptions, one would not expect to find that 
the actual values of the rate-of-return estimates were the same in different studies, 
but the same general pattern emerges from all the studies, namely that the social 
rate of return to education in India pr. b.-'bly ]I"s between about 9 and about 16 
per cent, and that the rate of return appears to be higher for primary education 
and engineering than for secondary or oe-»eraI higher ecudation. Both Nalia 
Gounden and Blaug et al. estimate that the lowest rate of return is to a bachelor's 
degree in arts or science. Harberger founJ a higher rate of return to university 
education, but he took bachelors' degrees and postgraduate degrees together. 

Table 5 shows estimated social rates of return from all three studies. The rates 
of re. urn shown for Blaug et a!, represent the authors' ^expected' rate of return, 
that is, after adjustments for wastage, unemployment, growth of incomes and 
a = 0.65; these estimates use the Urban Income Sun cy data as evidence of bene- 
fit«. Harberger*s estimates are based on his higher cost estimates. 

Blaug et al. compared the estimates of rates of ivturn from their five sources of 
ea nings data, and found, on the whole, considerable consistency oetween the 
estimates. For example, the range of estimates of the rate of return to an engineer- 
ing degree was 9.7 per cent to 11.5 per cent, depending on the source of data; 
the rate of return to a first degree in arts or science ranged from 5.2 per cent to 
8.7 per cent, and the rate of return to prin 'ry education from 13.7 per cent 
to 14.5 per cent. They concluded that 'althougn there are considerable differences 
in pay scales in different industries, the level of earnings differentials is sufficiently 
similar to produce a very rtable pattern rates of return'. 



Table 5. Estimates of the social rate of return to education in India 



Lev'el of education 


BUiug, I.ayard, 


Nalla 




compared with lower fcvel 


Woodhall 


Gounden 


Harbergcr 


Primary/illiterate 


15.2 


16.8 




Middle/primary 


14.2 


11.8 




Matriculation/middte 


10.5 


10.2 


11.9 


First degree (B.A. B.Sc. /Matriculation) 


8.9 


7.0 




Engineering degree/Matriculation 


12.5 


9.8 




Graduate— post-graduate degree/Matriculation 






16.9 


Engineering diploma/Matriculation 


11. 3» 







1. Calculated from machine tooJs industry data. 



In addition, they produced estimates of the private rate of return, which were 
in every case (except one) higher than the corresponding social rate of return.^ 

1. M. Blaug, P. R. G. Layard. M. Woodhall, op. cit., Ch. 9. 

2. The one exception is interesting because it shows that where exceptionally high earnings 
accrue to graduates of arts and science the tax they pay is sufficient to compensate for the subsidy 
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Their estimates of private rates of return calculated from Urban Income Survey 
data ranged from 10,4 per cent to 18.7 per cent, and once again showed that 
primary education was the most profitable form of investment, and a bachelor's 
degree in arts or science the least profitable. 



II. Methodological lessons from the three studies 

Because of the weaknesses of his data, Harberger's estimates of the rate of return 
to investment in Indian education are probably the least rehable of the three sets 
of estimates, but Harberger himself emphasized *this is certainly not the best 
set of data that one could imagine for estimating the rate of return to investment 
in education'; but at the time of writing, it was the best available for India, and 
Harberger's aim was 'to squeeze as much juice as possible out of tlie "lemon" 
His attempt to calculate rates of return is interesting for a number of reasons. 
First, he recognized from the outset that lack of reliable data would introduce 
possible sources of bias into his estimates of rate of return, and said *at this 
early stage 1 had to decide whether I would aim for an under-estimate or an 
over-estimate of the rate of return to education, and I opted for an over-estimate". 

This policy of consciously trying to influence the direction of the bias, by 
taking, wherever possible, the upper estimate of benefits and the lower estimate 
of costs, could be justified on the grounds that the measure of benefits excludes 
Ttain social benefits of education, so that an 'over-estimate' of the rate of 
leturn, as conventionally calculated, is more likely to be close to the 'true' social 
rate of return than an under-estimate. Unfortunately not all of Harberger's 
assumptions do result in an upward bias. For example, he assumed that age- 
education-earnings profiles were relatively flat, whereas actual data suggest that 
they rise fairly steeply during working life to a peak at the age of 40 and 50. He 
Justified this assumption by emphasizing that 'the steeper the age-earnings profile 
of a given mean earnings, the greater the fraction of total income received late 
in life, and hence the smaller the present value of a given total income'.* How- 
ever, it is also true that the flatter the age-earnings profile, the higher the 
level of earnings forgone, which enter into the cost side of the calculation, and 
receive a high weighting because of the process of discounting. Therefore it is 
not obvious that by assuming relatively flat profiles Harberger did produce an 
over-estimate of the rate of return to education. Other assumptions of the calcula- 



they received as students. On the other hand engineering graduates, who also receive exceptionally 
high earnings, still have a high private rate of return since engineering education is heavily 
subsidized. 
1. A. C. Harberger, op. cit., p. 23. 
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tions are also likely to have counteracting results. For example, Harberger attribut- 
ed the whole of the earnings differential associated with education, to the extra 
education, which will lead to an over-estimate of benefits; on the other haad, he 
neglected to take account of any future growth in incomes as a result of general 
economic growth, and this omission would produce an under-estimate. 

Despite thej:e grounds for doubting the accuracy of Harberger's numerical 
calculations of rates of return, his application of cost-benefit analysis is interesting 
because of the extensive use he made of admittedly very limited data. If his analysis 
is regarded not so much as an estimate of the relative profitability of education 
as an attempt to explore the implications of alternative assumptions about the 
costs and benefits of education, it is a valuable application of cost-benefit tech- 
niques. Harberger himself concluded that his study demonstrated the need for a 
more detailed analysis of the rate of return to different types of education in 
India, in the belief that 'a number of detailed surveys, yielding age-income profiles 
of various types and levels of education, would surely be worth their cost'. 

This was attempted by the other authors, and their estimates of rates of return 
are interesting because of the variety of adjustments introduced, to take account 
of such problems as ui^employment and wastage. An important feature of the 
analysis of Blaug et al. is their use of 'sensitivity analysis' to test the effects on 
rates of return of alternative assumptions about, for instance, the returns to 
drop-outs and the proportion of earnings attributable to education. This analysis 
revealed some information that can be applied to other estimates of rates of return. 

For example, it demonstrated that the existence of unemployment, even though 
this is a severe problem in India, did not materially reduce the rate of return 
to education, particularly the private rate of return to a first degree in arts and 
science. Many observers have argued that the fact of graduate unemployment 
reduces the rate of return to university education to zero. However, in a situation 
where there are high levels of matriculate unemployment, which reduce the 
forgone earnings of undergraduate students, it is nevertheless profitable for 
individuals to choose to go on to higher education. When average rates of 
unemployment are used to calculate the 'expected'- lifetime earnings of educated 
workers, including a period of unemployment, we find that benefits still exceed 
costs, even though the rate of return is lower than if unemployment is simply 
ignored. 

Another by-product of this 'sensitivity analysis' was the discovery that the 
ability adjustment (that is, reducing the earnings differential attributable to 
education by means of an 'a coefficient') reduced the rate of return, but by less 
than the amount of a. For example, the assumption of a = 0.5 gave an adjusted 
rate of return, on average, of about 0.65 the crude, unadjusted rate, the actual 
effect depending on the time distribution of costs and benefits. This is because 
the rate of return measures the relationship between costs and benefits, and an 
adjustment, such as the ability adjustment, which reduces the magnitude of benefits 
does not produce an exactly proportionate change in the rate of return. 

Because of the mechanism of discounting, which gives less weight to the future 
than to the present, any adjustment which affects costs is likely to have a greater 
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effect on rates of return than an adjustment which affects benefits. Therefore, 
the assumption that all the costs of educating drop-outs and repeaters (including 
additions to earnings forgone) must be included when calculating the rate of 
^ return to producing an additional matriculate or graduate, has a substantial effect 
on the rate-of-return calculation; the 'wastage adjustment' usually lowered the 
rate of return to education by about 4 percentage points. Of course, if the economic 
returns to drop-outs are substantial, the 'true' rate of return to education will be 
higher than this adjusted rate of return, but this calculation demonstrated the 
importance of high wastage rates in reducing the over-all profitability of investment 
in education in developing countries. 



III. The policy implications of rate-of-return 
analysis of Indian education 

; Since the objectives of the authors of these three Indian studies were slightly 
:; different, the policy conclusions that they draw from their analyses differ sub- 
stantially. However, it is possible to distinguish between two broad categories 
of conclusions, those that deal with the over-all allocation of resources to educa- 
tion, and those that are concerned with the internal distribution of resources 
within education. In addition some conclusions are drawn concerning the problems 
of educated unemployment and wastage. 

?■ i 
A. The allocation of resources to education 

"; One of the purposes of cost-benefit analysis of education is to compare the 
■ profitability of education with other forms of social or private investment. Thus, 
'; Harberger compared his rates of return to education with an estimate of the average 
\ rate of return on physical capital m India. The estimation of the costs and benefits 
;. of investment in physical capital is beset with problems, as is . the estimation of 
i costs and benefits of human capital formation, so that once again it is impossible 
to arrive at a single estimate, and the actual rate of return depends on various 
alternative assumptions, for instance about the net replacement cost of physical 
; capital, or the significance of market imperfections on the relative prices of labour 
■and capital. But Harberger estimated a range of values for the rate of return to 
physical capital, using data from a survey by the Reserve Bank of India covering 
U>001 companies in virtually all industrial. sectors. After a variety of adjustments 
to these data, Harberger estimated the marginal productivity of physical capital 
iequipment to be between 17.2 per cent and 26. 1 per cent, and concluded 'I certainly 
•think that it is fair to conclude that physical capital is highly productive in the 
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industrial sector of the Indian economy'.^ A comparison of these rates of return 
with his estimates for education created 'a very strong presumption that the 
economic productivity of investment in physical capital exceeds the economic 
productivity of investment in education in India'.^ If educational planners seriously 
applied cost-benefit criteria when allocating resources to education, this would 
imply that resources should be transferred from education to the industrial sector 
of the economy. 

Harberger does not himself draw this conclusion, for he recognizes that 'the 
goals and rewards of education are not exclusively economic'. Indeed a straight- 
forward prescription to invest Jess in education, simply as a result of this analysis, 
would be seriously misleading, since the estimation of benefits included only 
direct economic benefits, and even this is based on admittedly imperfect data. 
The policy implications that are drawn from the analysis are first, that educators 
should try to increase the economic profitabihty of education, for instance by 
follow-up studies of graduates of different institutions, in order to see what are 
the differences in the costs and benefits of different types of education, and secondly ; 
that further research should be carried out on the economic consequences of ■ 
education. Harberger sums up his interpretation of this cost-benefit analysis ! 
thus: i 
^Educational techniques surely differ from institution to institution, and with \ 
careful follow-up studies it should bej)ossibIe to discover some determinants j 
of later economic success about which educators can do something. I suspect \ 
that it will turn out that many actions can be taken by educators to raise the j 
economic productivity of their students without in any way detracting from | 
the cultural and other advantages of the educational process. The key, I 
think, is to recognize that education is an investment ... A really serious 
effort to understand the economic consequences of different detailed types 
and classes of investment in education would help greatly to improve the 
contribution that education can make to economic progress'.^ 
Thus, despite the title of his study, Harberger concludes by pointing to its 
implications for decisions mthin the educational system, rather than arguing for ^ 
a le-allocation of resources away from education, and states: *I prefer to regard 
tb's study as suggesting future research rather than as indicating particular altera- 
tions of existing investment patterns.' 

Nalla Gounden does, however, lise the disparity between estimates of the rate 
of return to human and physical capital in India to propose * redistribution of* 
investable resources' on the grounds that 

*the present emphasis on education in resource allocation may not help 
rapid economic growth and per capita income, because the rate of return 
is relatively lower in education. As a consequence, the economy's capacity 
to support education, and the actual resources available for education, in 



1. A. C. Harberger, op. cit., p. 17* 

2. Ibid., p. 29: 

3. Ibid, p. 33. 
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the course of time may dwindle, and educational development itself will 
suffer'.^ 

This conclusion is reached simply by comparing the rate of return to education 
with Harberger's estimated returns to physical capital, 

Blaug et al. discuss at some length the concept of the alternative rate of return, 
with which educational rates of return should be compared. Even wlien consider- 
ing the alternative rate of return for private investment decisions, they argue 

. that 'the concept of a unique alternative private yield on financial assets is beset 
with many difficulties', and yet the question of alternative social rate of return- 
is 'beset with even more difficulties'.^ Having reviewed the evidence of borrowing 
and lending rates of interest for individuals, they suggest an alternative private 
rate of returii of 8 per cent. The question of the alternative social rate of return 
is more complicated, and depends partly on the extent to which some of the 
social costs of education , (notably forgone earnings) are financed by reduced 

. consumption, rather than reduced investment. Having reviewed several estimates 
of the yield on physical capital in Indian industry, together with a rough estimate 
of the social time preference rate in India, they conclude that 12.5 per cent rep- 
resents a reasonable estimate of the alternative rate of return to education. 
In the light of these estimates is there evidence that education as a whole is 

: over-expanded? In terms of the returns to the individual, the answer, clearly, 
is 'no\ since even allowing for the existence of unemployment and wastage, most 
private rates of return exceed 8 per cent. When they turn to the social rate of return, 
the picture is more confused, since some rates of return exceed 12.5 per cent, and 

; others fall below. They conclude, therefore, that there should be a re-distribution 

, of resources within education, but do not argue for a general transfer of resources 

i away from education. 

The conclusion that resources sould be transferred away from education would 
depend crucially on the importance attached to non-economic, or indirect, benefits 

■of education. All the authors recognize that their estimates of benefits exclude 

j these non-monetary returns, so that it is extremely difficult to use their results to 
justify an over-all shift of resources to other forms of investment. 



B. The allocation of resources within education 

■This problem is not so crucial when we turn to the implications of cost-benefit 
analysis for decisions on distribution of resources within education. For even if 
Tates of return exclude consumption and spillover benefits, this will not affect 
conclusions about the relative profitability of different types of education unless 
;it is also .gued that, for instance higher education generates greater external 
benefits than primary schooling. Blaug et al. accept the thesis that the marginal 
'social product, that is the true contribution to social welfare, of an educated 

: 1. Nalla Gounden, op. cit., p. 358. 

: 2. M. Blaug, P. R. G. Layard, M. Woodhall, op. cit., Ch. 1. 
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worker may exceed his earnings, but assume that the gap between private and 
social product is the same for primary-school leavers as for graduates. If this is 
so, then the fact that the social rate of return to primary schooling exceeds all 
other educational rates of return, whatever assumptions are adopted about the 
magnitude of benefits, suggests that there should be an expansion of^pirimary 
education at the expense of secondary and higher levels, up to the point at which 
social rates of return are equalized. 

In fact, they argue, consideration of some of the non-economic goals of educa- 
tion serves to strengthen the argument for a re-allocation of resources to primary 
education. For instance, equalization of educational opportunity is one of the 
declared objectives of Indian educational planners; but, 

'most pfjople would think that the inequality that exists between an illiterate 
and someone with primary education was much more serious than the inequal- 
ity between a matriculate and a graduate. If the goal were equity rather than 
efficiency, thefe can be no doubt that too much of the educational budget 
has gone to the higher levels and too little to the lower levels of the educational 
system'.^ 

Similarly, Nalla Gounden concludes that rate-of-return analysis underlines the 
criticism 'that Indian education is heavy at the top- and weak at the bottom'.^ : 

This conclusion, that resources should be re-allocated within the educational, 
system, should not, however, be interpreted as support for a massive expansion 
of primary education in too short a time. It was emphasized earlier that rates of 
return reflect the present balance between demand and supply. All the estimates 
of rates of return show that in terms of this balance primary education is the 
most profitable form of investment in India. However, a sudden attempt to 
introdiice universal primary education would totally change the balance between 
demand and supply. These rates of return indicate the desirability of gradual 
shifts in priorities," rather than massive reversals of present policy. A large-scale 
expansion of primary schooling should be accompanied by forecasts of expected 
changes in salary structures, which will in turn change the rate of return to primary 
education. 

One proviso is needed here; the rates of return calculated by all the authors 
used data only from urban India. No one has yet succeeded in measuring the 
returns to education in rural India. Most matriculates and graduates do work 
in urban areas, but many primary-school leavers do remain in rural areas. Further 
work on the measurement oi the economic benefits of education in rural areas 
would be extremely valuable. 



C. An explanation of educated imemployment 

Blaug et aL began their study by asking what were the causes of educated unemploy-: 

L M. Blaug, P. R. G. Layard, M. Woodhall, op. cit., Ch. 10. 
2, Nalla Gounden, op. cit., p, 357. 
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ment and the reasons why it had persisted for more than twenty years. Traditional 
explanations, for instance that it is a merely fictional phenomenon, or that it is 
due to unrealistic subject choice among students, were rejected, in the light of 
t!ie fact that the proportion of educated manpower that was unemployed had 
remained constant for a long period, and that science graduates were unemployed 
as well as arts or law graduates. 

Part of the explanation of the persistence of the unemployment is undoubtedly 
the existence of labour market imperfections, and *all those factors which inhibit 
the adjustment processes of labour markets for educated people'. The study 
includes some discussion of these factors, and an analysis of the labour market 
mechanism, as well as the cost-benefit analysis of education which is the subject 
of this case study. The reason for including such cost-benefit analysis in a study 
of educated unemployment is that classical economic theory suggests that un- 
employment will lead to a fall in the wages of graduates and matriculates, until 
: the supply of educated workers declines, showing that secondary and higher 
: education have ceased to be a profitablerform of investment, yet this appears 
not to have happened in India. A comparison of social and private rates of return 
provides a clue to this riddle. 
A historical analysis of wage rates included in the study showed that there 
; had, in fact, been a fall in the wages of educated people in India, but the cost- 
: benefit analysis also showed that the private rate of return on all forms of education 
; is still high enough to justify individual decisions to remain in secondary and higher 
; education. The authors conclude: 'educated unemployment has worked to reduce 

■ the earnings of the educated, exactly as predicted by economic theory, but the 
decline has never been fast enough to reduce the incentives to acquire still more 
education. Supply has moved consistently ahead of demand, so that educated 

l unemployment as a fraction of the stock of educated manpower has remained 
• relatively constant'. 

Thus Blaug et al. differ from most commentators on Indian educated unemploy- 
ment, who explain its persistence in terms of a structural imbalance between the 
; demand for and supply of educated manpower, but who concentrate on the 
^ demand side, and on imperfections in the labour market. The authors of this 
^ study accept the need for an 'active manpower policy', designed to remedy these 
\: imperfections, but they also place far more emphasis than other writers on the 
; importance of the supply of educated people, and use their estimates of the 

■ private rate of return to show why individuals continue to demand education in 
; the face of unemployment. 

This emphasis on the use of cost-benefit techniques to analyse the nature of 
-private incentives to investment in education is an interesting feature of this; 
/ Indian study. For many of the objections to rate-of -return analysis do not apply 

to calculations of the private rate of return. For example, even if earnings do 
t not reflect the marginal productivity of educated workers, the fact that education 

yields a positive private rate of return in excess of alternative private rates will 
^ provide an incentive for individuals to acquire additional' education. This helps 

to explain the tremendous political pressure in India for the expansion of secondary 
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and university education, despite the existence of unemployment, and despite low 
social rates of return. Thus, if Indian educational planners seriously want to limit 
the rate of expansion of higher education, on grounds of social cost-benefit analysis, 
one way to achieve this is by taking measures to reduce the private rate of return. 

The authors argue that a policy of gradually raising tees in higher education, 
coupled with generous provision of scholarships for the needy, would lead to a 
reduction in the private demand for higher education. This should not, of course, 
be the only remedy attempted. Policies designed to improve the demand for 
educated manpower, and measures to improve the functioning of the labour 
market, such as more flexible hiring policies in the public sector, measures to 
increase mobility of workers, and more extensive use of employment exchanges 
and vocational guidance are also advocated. But the evidence of high private 
rates of return to education in India emphasizes the importance of simultaneously 
attacking the problem from the supply side, and suggests that any policy that 
ignores the behaviour of economic incentives to individuals to invest in education 
will fail to halt the steady growth in the number of educated unemployed. 



D. The quality and efficiency of education 

The evidence that including the costs of wastage and repeating in a calculation 
of social rates of return reduces these rates by about 4 percentage points emphasizes 
the need, stressed by many other writers, to improve the quality and efficiency of 
education in order to reduce drop-out and stagnation. Nalla Gounden also 
attempted to measure the rate of return to uncompleted primary education, by 
comparing the earnings of 'literates without completed primary schooling' with 
illiterates and primary-school leavers, and found a lower rate of return to literacy; 
alone than to completed primary schooling. From this he concluded * drop-outs 
are not economically as productive as completers; this suggests that the quality 
of education should be improved, and wastage and stagnation reduced'.^ 

This emphasizes again the fact that rate-of-return analysis can be used in two 
ways: (i) as a justification for diverting resources from types of education with' 
low rates of return in favour of those offering a higher yield; and (ii) as a justifica- 
tion for seeking to increase the rate of return on unprofitable forms of investment^ 
by raising quality in relation to the cost. 

In fact, Blaug et al. argue that ths present policy of rapid expansion of higher 
education has led to a decline in quality. This view was argued forcibly by the. 
Indian Education Commission : 

*There is a general feeling in India that the situation in higher education is 
unsatisfactory and even alarming in some ways, that the average standards 
have been falling and that rapid expansion has resulted in lowering quality. 
The examination resuhs, the reports of Public Service 'Commissions, the 
views of employers, and the assessment of teachers themselves, the resul ts 

1. Nalla Gounden, op. cit., p. 357. 
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of research done — all seem to support this conclusion... This situation has 
been in existence for a long time. What is new is the magnitude of the problems 
and their accentuation as a resuh of the extraordinarily rapid expansion of 
higher education and the development of new expectations in the post- 
independence era ... It is obvious that, if higher education is not radically 
improved, our administration and technical progress, our intellectual stan- 
dards and social advance will all be most seriously handicapped'.^ 
This plea for a greater attention to quality, rather than quantity, of higher 
education is reinforced by the fact that the inclusion of the costs of wastage and 
repeating, when calculating the social rate of return to a first degree, reduces the 
rate of return from 12.7 per cent to 8.8 per cent. Thus cost-benefit analysis can 
provide an estimate of the grave economic consequences of high wastage and 
repeater rates. 



IV. General lessons for educational planning 

■ Another case study^ in this series examines some of the general lessons to be 
drawn from an example of cost-benefit analysis. This Indian study reinforces 
many of these lessons, and in some respects provides some additional insights 
' about the use of cost-benefit analysis in developing countries. 
V As in Colombia, it is impossible to say whether the cost-benefit studies of 
; Indian education have had any significant impact on Indian educational policy. 
: The policy conclusions derived by the authors of the studies are politically unpala- 
; table, as they themselves recognized, and so far there has been no evidence that 
; the rate of expansion of higher education has been affected by these cost-benefit 
'calculations. However, as in the other case study, we can perhaps suggest some 
/policy conclusions that might be drawn from this type of analysis in the future. 



r A. Rate-of-return analysis and labour market policy 

:Tn the past, some observers have argued that cost-benefit analysis cannot be 
vapplied in developing countries because of the existence of unemployment. On 
vthe contrary, the Indian experience suggests that not only can adjustments be 
^.made to cost and benefits estimates, to take account cf unemployment, but that 
'calculation of rates of return may even provide one key to the puzzle of persistently 

f 1. Report of the Indian Education Commission. 

2. Colombia: the use of cost-benefit analysis to compare the rates of return at different educa- 
itional levels t in this volume (p. 247). 
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high unemployment, coupled with high rates of demand for education. T^-is 
emphasizes the need for educational planning to include consideration of private 
economic incentives, and, if necessary, the changing of these incentives, and also 
to include an active policy to improve the functioning of the labour market, as 
one means of balancing the supply and demand for educated manpower. 

For the persistence of imbalance between demand for and supply of educated 
manpower needs to be attacked on both fronts simultaneously. The authors of 
these cost-benefit analyses of Indian education argue for a reduction in the expan- 
sion of higher education, and a re-allocation of resources in favour of primary 
education. If this were achieved, it would help the problem of unemployment, 
by reducing supply in relation to demand. But equally, measures are needed on 
the demand side to increase substitutability between different types of workers, 
to increase labour mobility, and to reduce inflexibilities in the labour market. 
All too often such factors as hiring and salary policy in the public sector, or the 
functioning of employment exchanges, are regarded as quite distinct from 
educational planning. Yet without some consideration of these issues it may 
be impossible for manipulation of the education system alone to produce equi- 
librium betw-een the production and the utilization of educated manpower. 



B. The need for sensitivity analysis 
of rates of return 

The conclusion that single-valued estimates of rates of return to education are 
to be avoided, and that sensitivity analysis of the effects of alternative assumptions 
on rates of return may produce useful results, is very strongly supported by these 
studies. The effects of some possible adjustments to crude earnings differentials 
have been examined for the first time. This showed that some adjustments to. 
costs. and benefit estimates, notably those for wastage and ability i have more 
effect than other adjustments, such as an unemployment or a mortality adjustment.- 
This serves to make rate-of-return analysis of education a more flexible tool for 
planning, and overcomes some of the objections to crude estimates of rates of 
return. It is interesting, however, that none of the adjustments to the Indian 
rates of return change the relative pattern of profitability of different types of 
education. Thus, whatever adjustments are made to costs or to benefits, a degree 
in arts or science remains the least profitable form of investment, and primary 
education the most profitable.^ ' 

1 . A more recent study than the Indian ones examined here comes to a similar conclusion: 
M, Selowsky in The effect of unemployment and growth on the rate of returns to education: the 
case of Colombia (Cambridge, Mass., Harvard University Center for International Afiairs, 
Economic Development Report No. 116, November 1968) makes similar adjustments to his 
estimates of rates of return, in order to allow lor unemployment and future growth of incomes 
and concludes: *the introduction of more complex estimations of the internal rate of return 
which take into account unemployment and growth of both the economy and the educational 
sector does not change the priorities provided by more simple estimations*. 
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C. The need for more analysis of indirect 
and noxi-raonetary benefits of education 

It is now becoming commonplace to emphasize that rates of return, as traditionally 
measured, exclude non-economic and even some of the economic benefits of 
education. This case study has shown that until more headway is made on this 
crucial problem, it will be impossible to draw general conclusions about the 
proper allocation of resources to education, as opposed to within education. 
A serious attempt to analyse, if not to quantify, some of these more elusive benefits 
of education would surely increase the usefulness of cost-benefit studies in 
education. 

D. The importance of measures to reduce wastage 

i The study by Blaug et oL is the first rate-of-return study which explicitly attempts 
to measure the]economic consequences of high wastage rates, and it demonstrates 
the severe costs that wastage imposes on society. Thus an attjempt to reduce 
wastage and repeating in many developing countries is likely to significantly 
improve the relationship between benefits and costs of education* It is true that 
a successful attempt to reduce wastage may increase tuition costs, but it will 
also reduce the forgone earnings of students, so that the net result is likely to 
increase the rate of return. 

E. The feasibility of cost-benefit analysis 
in developing countries 

Lastly, perhaps not the least of the general lessons to be drawn from this case 
study is that despite the existence of imperfections in the labour market, and 
despite considerable differences between industries in their wage levels and hiring 
■ policies, there appears to be very marked consistency in the results of rate-of-return 
calculations based on different sources of earnings data in India. Altogether these 
; studies yielded over 200 estimates of the rate of return to different levels of educa- 
tion, based oh different assumptions, and on different sources of data. The actual 
; magnitude of the rate of return differs, but the relative position or ranking of 
^different types of education remains roughly the same, no matter what sources 
J of data are used, or what assumptions mndt about the impact of unemployment, 
^or of factors such as ability or social background on earnings. 
• Harberger concluded his study with the statement: 

'It seems to me that a number of detailed surveys, yielding age-income 
profiles of various types and levels of education, would surely be worth 
their cost. Their results would be exceedingly useful in the process of educ- 
ational planning in India, even though it is recognized that the goals and 
rewards of education are not exclusively economic*.^ 

1. A. C. Harberger, op. cit., p. 33. 



245 



Educational cost analysis in action: case studies for planners 

The later studies have shown that more detailed studies may in fact provide 
considerable information about the extent of shortages and surpluses of educated 
manpower, and the relative costs and benefits associated with different types and 
levels of education, both for the individual and society. 

This information can be used to judge the effects of an increase in the supply 
of a particular category of educated manpower, the effects of a change in relative 
earnings or a change in the level of fees charged in schools or colleges. In addition 
the social rate of return gives the educational planner some guide as to the purely 
economic consequences of the existing distribution of resources in education, and 
the private rate of return helps to explain the demand of individuals for additional 
education. To be sure, rates of return cannot provide the complete answer to 
problems of resource allocation, simply because educational planning is trying 
to satisfy many different objectives, and even economic benefits of education are 
not fully measured by rates of return. The authors of one of the Indian studies 
conclude that rates of return cannot by themselves constitute a sufficient basis for 
educational planning, but that they are nevertheless useful, simply because: 
'individuals do pay some attention to the costs of schooling and to the 
careers that different amounts and types of education will open up for them 
and, secondly, because the earnings of educated members of the labour 
force may provide the State with a rough guide to the economic contribution { 
of education'.^ 

'Thus, the conclusion of this review of cost-benefit analysis of education in ! 
India is that it can provide some evidence on the implications of alternative- 
allocations of resources, and also emphasize the importar/ce of private returns: 
in determining the demand for education, but it does not provide a panacea for 
planning problems. Also its usefulness will be increased if it is used in conjunction 
with other analytical tools, such as analysis of labour market conditions. Perhaps! 
the most important lesson from these studies is that planners should attempt to 
take account of both the total opportunity costs and the effects on relative wages ■ 
of any proposed educational project or expansion. Cost-benefit analysis of educ?*.- 
tion in India does not provide wholly satisfactory answers to the problem of; 
resource allocation, but it does provide information on both these vitally important 
issues. 



I. M. Blaug, P. R. G. Layard. M. Woodhall, op. cit., Ch. 1. 
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The use of cost-benefit analysis 
to compare the rates of return 
at different educational levels 



prepared by Maureen Woodhall 



This study was prepared by Maureen Woodhall, IIEP. This case study, based on 
a research memorandum prepared by the Rand Corporation, takes into account 
valuable comments made by several experts, including the author of the original 
memorandum, Paul Schultz. 



Introduction 



This case study examines a Research Memorandum, prepared for the U.S. 
Agency for International Development by the Rand Corporation, which attempted 
to evaluate education as a form of investment in Colombia.' The research memo- 
randum presented estimates of the costs and benefits and the relative rates of 
return for the three main levels of formal education in Colombia in terms of their 
contribution to the future productive capacity of educated workers. 

The study estimated the economic benefits of education accruing to individuals 
(men and women shown separately), and then compared these benefits with the 
private costs of education to arrive at estimated private rates of return for primary, 
secondary-general, secondary-vocational, and university education. Using the 
estimated private benefits as a proxy-measure (and admittedly an imperfect 
measure) of economic benefits to society as a whole, the author compared these 
] benefits with the social costs of education to arrive at a social rate of return for 
each educational level. The study did not attempt to measure the full social 
benefits of education; it explicitly omitted any estimate of indirect economic 
benefits and of social benefits; hence the author claims only to have estimated a 
'partial' social rate of return. Part I of this case study will examine the estimates 
of private and social rates of return to education in Colombia, emphasizing such 
matters as the adequacy and reliability of the data, the types of methodologies 
employed, and their inherent limitations; Part II will consider the potential policy 
implications of the cost-benefit analysis for Colombia, and Part III will discuss 
possible lessons for other countries. 

1" 

1. Estimates of the private and social rates of return 
to education in Bogota, Colombia 

A. The theoretical framework of the study 

Fhe Schultz study of Colombia for the most part adopted the same theoretical 
Tamework and assumptions as most previous cost-benefit studies of education, 
ncluding, for example, those of T. W. Schultz (not to be confused with the 
\x2thor of the Colombia study) and G. S. Becker.^ In all these cases formal educa- 

1. T. I- Schultz, 'Returns to Education in Bogotd, Colombia', Rand Corporation Memoran- 
lum No. .'IM-5645/AID, September 1968. The figures used are in general those of September 
965. Where figures were not available at this time, earlier data were updated. 
: 2. T. W. Schultz, ^Investment in Human Capital', American Economic Review^ Vol. 51 No. 1, 
/larch 1961; The Economic Value of Education, New York, Columbia University Press, 1963 and 
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tion is treated as a type of 'human capital formation' — that is, as an investment 
of time and resources in the present which will increase productive capacity in the 
future. Education is regarded both as a form of private investment, which will 
increase the educated worker's own earning capacity, and as a form of public 
or social investment, which will increase the educated persons's future contribution 
to national income. 

The conventional method of evaluating these two forms of investment is by 
measuring benefits in terms of the additional earnings of educated workers 
(compared with less-educated workers) and comparing these benefits with the 
costs of their extra education to give an estimate of the rate of return on the 
investment in their education. A comparison of pre-tax earnings differentials and 
the total costs of education to society as a whole (including expenditure on 
teachers, books etc., the value of buildings, and the production forgone by society 
because of the decision to educate students instead of enrolling them in the labour 
market) gives the social rate of return to education. A comparison of post-tax 
earnings differentials and the costs of education borne by the individual (including 
fees, expenditure on books and earnings forgone) gives the private rate of return. 

The rationale for measuring the economic benefits of education to society by 
individual earnings differentials is based on the basic premis^e of classical, economic 
theory that the earnings of different types of labour measure their respective 
marginal productivity or their additions to the total national product. This 
assumption, which is crucial to all cost-benefit analyses of education, is open to 
many objections, particularly in developing countries where major imperfections 
in the labour market and various structural factors in the whole economy distort 
the relati.<nship between wages and the true marginal productivity of workers. 
The shortcomings of this assumption, however, have been discussed at length 
elsewhere, so will not be repeated here. The author of the Colombian cost-benefit 
exercise nevertheless uses the assumption, although acknowledging its deficiencies.. 
He argues that *a more useful assumption about labour market behaviour or a^ 
better theory of value has yet to be developed, and. with due reservations thisj 
study adopts the standard classical assumptions',^ 

Schultz also acknowledges another weakness in the current methodology of: 
cost-benefit analysis. *For private and social decisions on allocating time and! 
resources to various levels of education, one wants information about the expected] 
future age-earnings profiles for those about to enter the educational system. Data.! 
and methods ... are not now available for estimating these expected time-series! 
. profiles of earnings.' Thus he assumes, like other studies, that cross-sectional] 
data showing the present earnings of workers of different ages, based on theii( 

past education, can be used to provide approximation for the expected futur4 

\ 

■ , ] 

'The.Ratc of Return in Allocating Investment Resources to Education',-7owr;;a/' o/" Humaii 
Resources, Vol. 2, No. 3, summer 1967; and G. S. Becker, Human Capital: A Tlieoretical ami 
Empirical Analysis with Special Reference to Education^ New York, Columbia University Press - 
1964. , j 

1. Returns to Education, op, cit., p. 4. • | 

r 

I 
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life time earnings of many of today's and tomorrow's students. He emphasizes, 
however, that cross-section data from the recent past 'measure very different 
relationships than those ideally sought for current decision-making'.* 

The study does, however, make one departure from the standard methodology 
of cost-benefit analysis. Most previous estimates of the economic benefits of 
education have used empirical data on annual earnings differentials as the basis 
for estimating the extra lifetime earnings associated with a particular level of 
education. However, Schultz points out that 'the fact that schooling affects a 
person's productive capacity, increasing his potential earnings per hour worked, 
may alter his allocation of time between work and leisure'.^ This is because 
education increases the earnings of the educated worker, thus changing the relative 
'price' of work and leisure, and this may cause him to. substitute work for leisure, 
or vice versa, according to the relative satisfactions he obtains from each activity. 
If an increase in annual (or weekly) earnings is taken as a measure of the effect 
of education on productive capacity this may be misleading, because the increased 
earnings will reflect both the workers' higher productivity and his substitution 
between work and leisure. The latter is not, of course, necessarily dependent on 
the level of educati^on. Schultz therefore estimates the rate of return to education 
using both weekly earnings and hourly earnings differentials as a basis for measur- 
ing benefits, in order to test how sensitive the results of the rate-of-return analysis 
are to possible substitutions between work and leisure. However, even this 
refinement leaves many problems unsolved, as Schultz himself points out: 'The 
dual analysis undertaken here of both hourly and weekly earnings implicitly 
assumes that people select the number of hours they want to work and to devote 
to leisure activities independently of their educational attainment, and that the 
disutility of their work opportunities is unaltered by their schooling. Neither of 
these assumptions can be defended as realistic, biit empirical work needed to 
formulate more realistic assumptions and - quantify them has not yet been 
undertaken'.^ 

But these assumptions are unrealistic. Education does often change the satisfac- 
tion to be derived from work, by providing opportunities for more agreeable 
work. Becker showed that an estimate of the private rate of return should include 
as economic benefits of education both the increased earnings of educated workers 
(the monetary benefits), and any increase in the psychological benefits of their 
work.^ However, the methods of measuring psychological benefits of different 
: kinds of work are still very primitivS! Another weakness of this assumption is 
that individuals may not voluntarily choose the distribution of their time between 
work and leisure where there are prescribed hours of work for particular jobs or 
"when there are high rates of unemployment. 

! Some of the earliest studies of the rate of return to education simply measured 



f \, Returns to Education ^ op. cit., p. 9, 

2. Ibid., p. 5. 

3. Becker, op. cit., p. 38. 
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the economic benefits of education in terms of the total difference in lifetime 
earnings of the highly and less educated. This ignored the fact that earnings are 
dependent not only on differences in education but on differences in other factors, 
such as family and social background, natural abihty, occupation, and region of 
work. Ideally the economic benefits of education should be measured by earnings 
differentials between workers identical in every respect except education, but this 
would require such a large survey of incomes and such sophisticated methods of 
multiple regression analysis that it is impossible in most countries. Therefore 
many examples of cost-benefit analysis simply adjust the observed earnings differ- 
entials of educated workers by an arbitrary coefficient to make some allowance 
for these non-educational factors.* 

Schultz assumes that earnings are determined by five factors: age, education, 
sex, family income other than that earned by the worker himself, and the number 
of years since he left his birth-place if he is a migrant. Thus he ignores some of 
the factors that may help to determine earnings, such as occupation and natural 
ability, but his estimates of the economic benefits of schooling are nevertheless a 
considerable improvement. 

Another shortcoming of the assumption that economic benefits of education 
can be measured in terms of differential wage rates is that in many developing 
countries unemployment and underemployment are heavy and therefore may 
reduce considerably-the actual number of hours and weeks a worker may actually 
be employed during his lifetime. Schultz recognizes the importance of this problem 
in Colombia; the survey data on which his earnings estimates are based included 
about 1 1 per cent unemployed, and in addition he reduced the observed hourly 
earnings of workers to allow for some underemployment, before calculating rates 
of return.^ 

Two further major limitations of the study must be borne [-i mmd in interpreting 
the significance of its results. While it is no doubt true that the labour survey used 
in the study was relatively better than most such surveys in developing countries, 
the sample was nevertheless a fairly small one. More important, perhaps, is the 
fact that it was confined to the capital city of Bogota, where wage levels and; 
relationships are probably quite different from those in the bulk of Colombia. ' 

Therefore, while the author accepted most of the classical theory and conven-. 
tional assumptions used in cost-benefit analysis, he was very much aware of their ^ 
weaknesses and these of the statistical basis he had to use. The extent to which; 
these limitations should affect.the interpretation of estimates of the rate of return j 
to education in Colombia or in other countries is discussed in Parts II and Ilf.? 



1. The most commonly used vatue of the *a coefficient', as it is often called, is 0.66, which: 
assumes that two-thirds of the extra earnings of educated workers is attributable to education 
alone. This value was chosen, arbitrarily, by E. Denison in The Sources of Economic Growth 
in the U.S. and the Alternatives Be/ore Us, but has since received some empirical support fromy 
multivariate analysis of income determinants in the U.S. No information is available, However, 
to suggest the most likely value for this coefficient in developing countries. 

2. See Returns to Education ^ op. cit., p. 11. 
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B. The estimation of benefits 

Data on earnings of male and female workers in Colombia were obtained from 
a household labour force survey of Bogota, carried out in September 1965 by the 
Centro de Estudios sobre Desarrolio Economico of the Universidad de los 
Andes, Bogota.^ A sample of 684 males and 316 females, of ten years or over, 
were asked for information which included age-group, income, family income, 
hours worked, age of leaving native city, and period of unemployment. 

Data drawn from the labour survey were used by the author of the cost-benefit 
analysis, first, to calculate regression coefficients between the reported income 
or earnings of the interviewed workers (assumed to be the dependent variable) 
and the five independent variables, and then to construct synthetic *age-education- 
earnings profiles' for each of the four levels of schooling and for workers with 
no schooling (on "he assumption that earnings were proportionately related to 
the other variables).^ 

The regression analysis suggested that earnings were positively related to age 
and to education, except that vocational schooling appeared to have had little 
eiTect on men*s earnings and primary education showed no .efi*ect on women's 
earnings.^ On the other hand, there was no indication that the length of residence 
in Bogota affected earnings. In other words, although it is commonly believed 
that migrants earn less than workers born in a given place, the survey does not 

1. The reliability of these data is discussed in R. Sligton, U/ban Employment in Colombia: 
Measurement y Character istics, and Policy Problems ^ RM-5393-AID, Rand Corporation, January 

■ 1968. 

2. It was assumed that earnings Cy) were a function of the independent variables: 
S = years of schooling in the jth level, where j = 1 ... 4 

A = age group, measured in terms of six groups, i — 1 ... 6 
^ R = number of years since left native city, a proxy for years of residence in Bogotd. 
F = other sources of family income, and an error term, 
The earnings function was assumed to be: 

4.6 

. Log y = (3, + S jig, Sj S |3,i Af + R -f jx. 
: i^i i=i . 

The first stage of the exercise was to calculate the four regression coefficients, (Jj Pg Pa ^ind p^, 
using ordinary least squares regression analysis. Synthetic age-earnings profiles were then con- 
' striicted. Because of the assumed form of the earnings function, for instance the assumption 
] that the variables age and schooling are additive in Iheir effect, these *synthetic profiles' differ 
in some respects from observed age-education-earnings profiles in other countries, particularly 
with respect to the peak age of earnings. This however has very little effect on the estimation of 
rates of return. 

; 3. Schultz suggests two explanations for the apparent lack of effect of primary education on 
female earnings: first, most of the women covered by the survey who had only a primary education 

■or none at all were employed as domestic servants in Bogotd; second, the quality of primary 

; schooling varies so much in Colombia that little market value is attached to possession of primary 
education. This illustrates the difficulty of generalizing about the economic benefits of education 
when information is available only for workers in one particular occupation, or where education 

^nominally the same in fact differs considerably from one school to another. (This is also the case 
for * university' education in Colombia, which in many institutions is in fact substantially below 
what is generally accepted as university level.) 
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support this belief. Similarly, the income of the workers' family appeared to have 
little effect on men's earnings, although women from a family with high income 
earned less than others, suggesting that other sources of family income may have 
had a disincentive effect for female workers. 

The age-earnings prv^files constructed from this data are shown in Figure 1. 
It shows the hourly earnings of men and women by level of education, after 
downward adjustment for unemployment and underemployment. No allowance 
is made for non-monetary income except in the case of female domestic workers, 
who receive a large part of their total earnings in the form of free lodgings and 
food. No evidence was available as to the extent of such 'fr'ige benefits', but it 
was thought that two-thirds of the total earnings of female domestic servants 
were received in kind, so that observed earnings, were adjusted on this basis. 
Other workers may also receive substantial fringe benefits frc:;: employment, and 
if these are related to education, the earnings differentials derived from ^'he 
age-education-earnings profiles in Figure I will under-eslimate the financial benefits 
of education in Bogota. 

Next, the earnings were analysed from the point of view of the social benefits 
of education — those benefits, economic or non-economic, that accrue to society 
as a whole, including some which are not captured by the individual in the form 
of higher earnings. 

One important difference between social and private benefits results from the 
incidence of income tax, which reduces the direct financial rewards of education 
for the individual but not for society, since society as a whole benefits from the 
higher taxes paid by the educated worker. Another important difference is that 
social benefits include various 'externcT effects^ or 'spill-over benefits', of educa- 
tion of both an economic and non-economic nature. Schultz provides no evidence 
about the average taxes paid by educated workers in Colombia and makes no 
adjustment for them in calculating benefits.^ 

He provides a short discussion of some of the possible external effects of; 
education, treating them in a general way and not investigating their magnitude.* 
in Colombia. However, he points out that while primary education may produce I 
external benefits for society by providing a literate population which may bring; 
political benefits, or by reducing disparities in personal incomes and thus 'alleviat-l 
ing social turmoil and tension', and, perhaps most important, by reducing the; 
high birth-rate, there is 'no evidence that neglecting the external benefits of educa-j 
tion will lead to under-estimates of the benefits of higher, relative to primary! 
or secondary education. 

Since the main objective of the cost-benefit exercise is to compare the costs and; 
benefits of different types of education, rather than to evaluate education as a 
whole in relation to other forms of social investment, the neglect of external 
benefits is not crucial, provided there are no substantial differences in the external 
benefits associated with different levels or types of education. It is perfectly 

1. He considered nominal income tax schedules as an unreliable indicator in developing 
countries. 
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possible that while education creates certain indirect political, social or economic 
benefits, such as a literate electorate, or a reduction in the birth-rate in an over- 
populated country, there are no significant differences between the external benefits 
of primary and secondary education. But the question of external benefits would 
be important if one were comparing the rate of return of education with the rate 
of return on health expenditure, or irrigation programmes, since it is unknown 
how the external benefits of education and heahh or irrigation compare. 



C. The estimation of costs 

1 . Private costs 

Private costs of education include direct expenditure by individuals on fees, 
books, etc., as well as indirect costs borne by the individual in the form of forgone 
earnings. Schultz used the earnings data described in the preceding section to 
estimate earnings forgone, and also used estimates of private expenditures on 
education collected in 1961/62. in a sample survey of 2,680 families.^ 

Table 1 shows the estimates of private costs of schoolingin Bogota, broken down 
into direct costs and opportunity costs (i.e. the opportunity cost of student time, 
as measured by earnings forgone). Schultz gives no estimation of the reliability 
of the direct costs, but he does point out that *much uncertainty surrounds' the 
estimate of opportunity cost of student time. Strictly speaking, such an estimate 
requires an estimate of the value of their time in the next best alternative use. 
The use of earnings forgone as a measure of opportunity cost assumes that the 
student has the opportunity to work if not in school, and assumes that he is not 
working part-time while at school. Because of the uncertainty of both these, 
assumptions in Colombia, Schultz makes three auernative estimates of the totalj 
opportunity cost of education. The first (which is shown in Table 1) is that earnings; 
forgone, directly derived from the earnings data, measure the opportunity cost! 
of students' time but that the time of primary-school pupils has no alternative! 
value; in addition" he calculates a high and a low alternative value in order tc; 
see how sensitive, the rate of return to schooling is to alternative assumptionsj 
about opportunity cost. \ 

2. Social costs 

The public or social costs of education include all expenditures on teachers, books 
furniture, materials and maintenance, and the value of school buildings, as wel 

1 , Guillermo Franco Comae ho, Rendimiento de la Inversion en Educacidn en Colombia ^ Centn 
de Estudios sobre Desarrollo Econ6mico, Universidad de los Andes, Bogotd, Colombia, Jul; 
1964. In order to allow for the effects of price changes between 1961/62, the time of .the cos 
survey, and 1965, the time of the earnings survey, Scliultz inflated the cost estimates by 63 pe 
cent, the increase in the Bogota price index during the period. 
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Table 1. Estimated cost of schooling in Bogotd (in pesos of September 1965) 



Years of 
sclioolinis 


' Assumed 
age 


Direct costs 


Oppartunity costs' 


Total costs 
of schooling 


Male 


Female 


M:ile 


Female 


Mate 


Female 


Primary 
















• 1 


9 


633 


536 






633 


536 


2 


10 


□07 


□ Id 






Doy 


616 


3 


11 


750 


708 






750 


708 


4 


12 


816 


815 






816 




5 


13 


888 


934 






888 


934 


Secondary (both courses p 
















1 


14 


954 


1 016 


442^ 


887^ 


1 396 


1 903 


2 


15 




1 IUj 




968 


I 578 


2 073 


3 


16 


1 101 


I 202 


691 


1 056 


I 792 




4 * 


17 


1 181 


I 305 


864 


I 152 


2 045 


2 457 


5 


18 


1 286 


1 372 


1 080 


1 256 


2 366 


2 628 


6 


19 


1 400 


\ 443 


I 350 


1 370 


2 750 


2 813 


University 
















1 


20 


1 524 


1 517 


2 759 


2 506 


4 283 


4 023 


2 


21 


1 659 


1 595 


4 567 


3 280 


6 223 


4 875 


3 


22 


1 804 


1 677 


5 856 


4 200 


7 660 


5 877 


4- 


23 


I 964 


,1 763 


6 298 


4404 


8 262 


6 167 


5 


:4 


2 138 


'l 854 


6 777 


4618 


8 915 


6 472 


Vocational 
















1 


14 


I 510 


1432 


2 759 


2 506 


4 269 


3 938 


2 


\5 


I 707 


1 620 


4 567 


3 280 


6 274 


4^00 


3 


16 


I 903 


I 811 


5 856 


4 200 


7 759 


6 011 



1. It is assumed that no opportunity costs are associated with primary-school attendance. 

2. Academic and technical. 

3- At first sight tlic rclationsliip between the opportunity costs for men and women at the secondary level 
seems rather strange. However, a study of the regression functions shows that women with primary 
education -earn one and a third times more per hour than men with primary education, and this is 
roughly equal to the average relationship between tlie opportunity costs of the two sexes at secondary 
level. 



as the production lost by society because students are at school rather than work- 
ing. To estimate the social cost of education in Colombia is complicated because 
of the diversity of organizations and individuals concerned in the financing of 
education. Government expenditure on education is divided between central 
government departments and the municipalities. In addition, education is sub- 
stantially financed by religious and other private organizations, but there are -no 
reliable data on these non-governmental expenditures, nor on the Value of school 
buildings. 

And because of the high rate of student drop-outs and repetition, particularly 
in primary schools, real cost of a primary-school course is far greater 

than would appear if total expenditure is simply divided by enrolments. This 
problem is particularly acute in developing countries and has more effect on 
estimates of the rate of return to education than some of the other possible 
sources of error or bias. For instance, because of wastage, it takes, on average. 
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the equivalent of 14 years of instructional cost to produce one qualified primary- 
school leaver in urban areas in Colombia, as against the norm of five years. ^ 
Thus the effect of wastage is to almost treble the costs of a complete primary 
schooling (if one charges the full costs only to those who finish). Moreover, if 
it takes the typical pupil 6 or 7 years to complete the five grades, this will also 
postpone his employment and thereby reduce the benefits. All these factors added 
together reduce the rate of return to primary education in Bogota considerably. 

There are two ways of treating this drop-out and repeater problem in an analysis 
of this sort. One way is to count only students who have completed particular 
cycle and to charge all educational costs to them. This assumes, of course, that 
those who dropped out along the way would never enjoy extra earnings benefits 
from their incompleted schooling. While this may be a plausible and convenient 
assumption with respect to pupils who leave school before even learning to read 
or to add and subtract numbers, it is a very dubious assumption with respect to 
those who leave secondary school or the university before completing their 
courses, for they presumably learned something of value which may improve 
their earnings. The practical effect of adopting this first approach is to arrive at 
a lower rate of return, since cost per completed student will be higher and no 
provision is made for the income benefits of non-completers. 

The second way, and the one used by Schultz, is not to limit the analysis to 
completers but rather to include everyone who has attended any portion of a 
given educational cycle. Thus, a person with two years of secondary schooling 
completed is included in the labour force sample, and his earnings are regressed 
against the secondary schooling variable of two. The regression estimate of the 
earnings effect of secondary schooling is, therefore, expressed in terms of years 
of school completed, not in terms of graduation. This procedure makes a direct 
adjustment for the somewhat lower probable return to initial and intermediate 
years of secondary education compared to the final year, in proportion to the: 
frequency of initial and intermediate drop-outs in the labour force sample. For, 
this reason, the drop-out rate did not seem to him to present an insurmountable 
problem for this form of cost-benefit analysis. But even this modification is not? 
without its defects. For example, it fails to take account of the high cost of repeaters 
and their delay in entering the labour force; it implies educational benefits for large 
numbers of early primary-school drop-outs that may not in fact exist: and it 
results in not really giving a true comparison of the relative rates of return of a' 
/w// primary, secondary and university education. However, it does compare the 
rate of return to investments in primary, secondary and university education. 

Schultz is well aware of the various problems and of the imperfections of his 
solutions, but he is correct in pointing out that some of the inevitable errors 
may be partially off-setting. For example, primary-school costs tend to be under- 
stated because of the drop-out and repeater factor, whereas corresponding 

1. Minlsterio de Educacibri Nacional, Oficina Administrativa para Programas Educativos 
Conjiintos O.A.P.E.C. Toma U Bogota, 1967, p. 51. 
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understatenientt of cost at the secondary and university levels result from neglecting 
church contributions to education. 

In the absence of better data, his estimates of the social cost of education in 
Bogota are derived simply by dividing total government expenditure on education 
by enrolment, including all students in publicly' supported schools and half the 
number in private schools. The results are shown in Table 2. These cannot be 
considered an accurate estimate of the real resource costs of schooling in Colombia, 
hiit they do reveal certain significant patterns, such as the fact that the cost of 
secv,.!dafy education per pupil is approximately foizr times the unit cost of primary 
education, while the unit cost of university education is forty times that of primary 
education. 



/ 

Table 2. Colombia: estimated annual expenditures per student at various educational levels, 
1962, and estimated social costs of education, 1965 (in U.S.S)^ 





Primary 
education 


Secondary 
education 


Higher 
education 


Total government operating cost, 








divided by students in 1962 in: 








PubJic schools 


209. 


I 037 


10 539 


Public and private schools 


155 


377 


4 152 


Estimated social cost per student, 1965- 


290 


1 13! 


11 750 



1. Though the private costs and benefits refer only to Bogota whilst the social costs refer to t!ic whole 
of Colombia, the likely error is not very yreat as there is unlikely to be any significant difference in 
the cost to tlie government of primary schools in different parts of the country. 

2, 1962 government expenditure divided by pubHc school enrolment + 50 % of private school enrolment, 
inflated by 1965 cost-of-living index. 

SOURCE " Returns to Education, op, cit., pp. 35 and 3G. 



' Some refinements to these cost estimates would have been possible with further 
research, but in some instances (such as capital costs) it might not have had a very 
significant eff'ect on the estimates of rates of return. For example, Schultz shows 
total government expenditure, broken down into operating costs and investment 
costs. The annual cost per student should strictly include not only operating costs 
but the estimated yearly value of all existing buildings and equipment. One solution 
to capital cost problems would have been to make alternative estimates of the 
' imputed rent of school and university capital, based on estimated amortization 
; of 1962 investment costs over the assumed life of the buildings and equipment. 
> But previous studies have shown that estimates of ;he social rate of return to 
/education are relatively insensitive to alternativ^i assumptions about capital 
vi^osts — the reason being that current costs typically far exceed capital costs in 
Hhe total unit costs of education. On the other hand, if good data on drop-outs 
■Vand repeaters were available for Colombia and had been worked into the cost 
jstimates to give the average cost per successful graduate, this might have made 
a significant difference in the rate-of- return estimate. 
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D. The private and social rates of return 

The purpose of this analysis of costs and benefits, as noted earlier, was to compare 
the rates of return to dilTerent levels of education,^ Because of the alternative 
assumptions about the opportunity cost of students' time, and also because of 
the use of both weekly and hourly earnings as a measure of benefits, there is a 
wide range of alternative estimates of the rate of return. Nevertheless, a general 
pattern emerges which shows clearly the relative yield of each form of investment 
for the individual. Table 3 shows the estimated private rate of return to the four 
main types of education in Colombia, based on the average hourly earnings of 
men, adjusted for unemployment and under-employment, and based on the 
estimates of private costs shown in Table I (taking the ^middle' assumption about 
opportunity costs), and the range of values, for both men and women, based on 
•:alternative assumptions about costs or benefits. 

The value of the rate of return to each level of education depends largely on 
the assumptions adopted about costs, but is less sensitive to changes in the 
assumptions about benefits. For example, the assumption that weekly earnings 
provide a better measure of economic benefit than hourly earnings reduces the 
rate of return to secondary education by only one percentage point, but the: 
alternative assumptions about the level of opportunity cost produce a variation 
of ten percentage points. However, whatever assumptions are adopted, the ranking 
of the four levels of education remains the same; vocational and secondary educa- 
tion oflfer the highest rates of return, primary schooling has a high rate of return; 
for men bat indicates no monetary benefit for women, and university education 
offers a very low private rate of return to both men and women.^ 

The very high rales of return. to vocational schooling deserve some comment. . 

The data on earnings showed that the earnings of workers with vocational; 
schooling were similar to or lov/er than the earnings of secondary-school leavers,! 
but since their education required on average only three years after primary} 
school instead of six for secondary, the rate of return is very much higher than; 
for secondary schooling. However, the vocational-schooling category is veryi 
mixed, and the numbers in the sample were too small to allow a more detailed! 
breakdown, so it is impossible to say which type of vocational education offers! 
the highest rewards, although Schultz observes that 'casual empiricism suggests? 
that the foreign language secretary and the bilingual clerk make a handsomd 
return on their short period of vocational training'.^ I 

I 

1. The internal rate of return is a measure of the *yield' of an investment, and represents the 
interest, or discou/it, rate which makes the present value of expected future benefits equivalent' 
to the present value of costs. ' 

2. This does not mean, of course, that additional education did not enable people to earrt 
considerably higher incomes. As seen in Table 1, the ferage earnings of people who had attendee, 
primary, secondary and higher education, respectively, were roughly in the ratio of 3 to 10 tc 
20. However, the rate-of- return calculations also take into account the magnitude of costs, anc 
h is this which explains the relatively low rate of return to university education. ' 

3. Returns to Education, op. cit,, p. 29, 
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Table 3. Estimated private rates of return to schooling in Bogota, 1965 







Sfccondary 


Vocational 


University 




Primary over 


over 


over 


over 




no schooling 


primary 


primary 


secondary 


Based on adjusted hourly wages of men 


ISA 


34.3 


52.5 


4.4 


Range of values for men, according 










to alternative assumptions 


16.7 


28.8 


42.8 


3.6 




to 18.4 


■^to 38.3 


to 59.1 


to 5.2 


Range of values for women 




13.6 


4L6 


4.6 




nil 


to 21.1 


to 63.8 ^ 


to 6,2 



SOURCE RcturftH to iiiJuvalton, op. c'li.y p. 28. Tabic 7. 



The hypothesis that education affects the distribution of time between work 
and leisure receives some support from this evidence, if weekly earnings are used 
as the basis for measuring earnings differentials, the rate of return is increased 
by two percentage points in the case of primary schooling but is reduced in the 
case of the subsequent levels of education. This suggests — if one assumes the 
initial earnings data to be accurate — that primary schooling may induce men to 
work longer hours than workers with no education, but that additional education 
has the opposite effect of reducing the number of hours worked. 

Having presented these estimates of the private rate of return, Schultz 
emphasized three possible sources of bias, which are to some extent offsetting. 
Firstly, the fact that the rates of return are based on cross-section data from the 
past may produce an under-estimate of the future benefits of education if wage 
rates rise in the future as a result of rising productivity in the economy. On the 
other hand, he ignored the downward effect of taxation on net private earnings; 
strictly speaking, private rates of return should be based on after-tax earnings 
; differentials, which measure the monetary benefits that actually accrue to the 
individual.^ If the rates of return for Colombia had been based on after-tax 
earnings, the rates of return, particularly for university education, would have 
been lower, but it is impossible to determine by how much without detailed 
information on the incidence of taxation. 

Thirdly, the .fact that other factors, such as family background, which may 
5help to determine earnings have been ignored in this analysis leads also to an 
.■over-estimate of the returns to education. Schultz observes that in Colombia 
; 'schooling is likely to go to those with wealth and economic and social position 
;in society; and this elite is also likely to influence the earnings, advancement, 
;:and success of its offspring by various actions'.^ This source of bias is likely to 
Jbe particularly important for those with university education, which suggests 
irthat even the low private rate of return of 4 per cent is an over-estimate. 
When he turns to the estimation of social rates of return, Schultz emphasizes 

1. The validity of this approach will be discussed in Part IlL 
: . 2, Returns to Education, op. cit., p. 29. 
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Table 4. Estimates of private and social rates of return to education in Colombia 





Primary 


Secondary 


Vocational 


University 


For men: 










Private rate of return 


18.4 


34.3 


52.5 


4.4 


Social rate of return 


15.3 


26.5 


35.4 


2.9 


For women: 










Private rate of return 


nil 


16.0 


54.7 


5.1 


Social rate of return 


nil 


13.5 


39.8 


3.6 



SOURCE Returns to Educutiotu op. cit., pp. 28 and 36. 



the uncertainty surrounding both the social benefits and social costs, and for this 
reason calls his estimates 'partial social rates of return'. His calculations of social 
rates of return are based only on the adjusted hourly wages. Table 4 shows the 
estimates of both the private and social rale of return, based on adjusted hourly 
earnings of men and women. 

As expected, the social' rates of return are consistently lower than the 
corresponding private rates, which reflects the public subsidy of education. The 
ranking of the four levels of education remains the same. 



E. Evaluation of the methodology of the exercise 

The preceding sections have already pointed out some of the shortcomings of 
the estimates of costs and benefits in this study — shortcomings which the author 
himself was careful to emphasize. 

This study of rate-of-return analysis has, however, one important strength — the 
use of sensitivity analysis to show the significance for rates of return of alternative 
assumptions about costs and benefits. This demonstrated that over- or under- 
estimation of the rate of return due to neglect of a change in the number of hours: 
worked as a result of additional schooling was not very serious, but that adopting^ 
alternative assumptions about opportunity costs had a significant effect on ratesl 
of return. 

Oh the other hand, there are two methodological weaknesses in the analysis:; 
the neglect of the effect of taxation on private rates of return and the neglect; 
of repeating. For purposes of international comparisons of private rates of return,' 
it could be justifiable to calculate private rates of return on the basis of pre-tax, 
earnings, since country differences in the structure of taxation, particularly the 
distribution of tax burdens between direct and indirect taxes, may make inter-i 
national comparison of the private returns of education after direct taxation 
misleading. If, however, the purpose of c'alculating private rates of return is to 
throw light on the economic incentives to acquire different types of education in 
one particular country, the incidence of taxation should clearly be taken into 
account, and by failing to do so, this study over-estimates private returns. 
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Wastage, as commonly defined, includes both repeaters and drop-outs. The 
author makes no allowance for the costs of repetition, which is high in Colombia, 
and thus he over-estimates somewhat the rates of return, especially at the primary 
level where repetition is perhaps greatest. However, he did take account of both 
the costs of drop-outs and the benefits accruing to them, by including in his 
earnings sample persons who entered but did not complete a given cycle. Thus 
his rates of return refer to the total returns from a given level of education. This 
is exactly what policy-makers *.vant to know. They are not interested in the rates 
of return of those who pass and those who fail, because the system produces a 
composite output of passes, failures and drop-outs. A decision cannot be taken 
to invest only in people who will complete a given level of education. 

One final comment should be made about the estimation, in this study, of 
the rate of return to women's education. The earnings sample included only 
those who were 'working or in search of work'. In view of the lower labour force 
participation rate for women some allowance should be made when calculating 
rates of return for the lower probability of women joining the labour force. In 
fact the application of cost-benefit analysis to women's education is complicated 
by the fact that the direct benefits are usually lower than for men because of lower 
labour force participation rates while the indirect benefits, especially 'inter-genera- 
tion' effects, may be higher. Much more work remains to be done before useful 
comparisons can be rnade between rates of return to education for men and 
women. 



IJ. The use of rate-of-return analysis 
for decision-making in Colombia' 

The justification' for analysing expenditure on education in terms of economic 
. costs, benefits and rates of return is twofold, according to Schultz: 

'It is assumed that a fundamental objective of educational policy is to increase 
the productivity of social resources in general, and enhance labour's pro- 
ductivity in particular. Information on the social and private returns to 
education ure both relevant to the task of designing educational policy, for 
the social return signals the priorities for an efficient allocation of the society's 



I. Although these conclusions refer to rates of return in Colombia the data refer only to the 
capital, Bogota. Wages and salaries are likely to be considerably lower outside Bogota, partic- 
ularly amongst those with little education. Thus the rates of return for primary, and to some 
extent for secondary and vocationaU education for the whole of Colombia will be lower than 
calculated. However, because of the very wide differences among the rates of return of the 
respective levels, the order of ranking would be unlikely to be different. 
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resources, and the private return reflects the inducements to individuals to 
invest their resources in acquiring an education and applying their new skills 
to domestic employments ... In planning educational p^olicy a country con- 
tends with two issues: what is the best social allocation of resources with- 
regard to education, and how can people be motivated to acquire and to use 
their education in employments where social returns are highest.'^ 
The study draws some conclusions from the cost-benefit analysis for both 
areas of policy-making, although stressing that Uhe basis of this study is much 
too limited to support detailed suggestions or normative judgements as to the 
direction of Colombian educational policy'.^ 



A. Conclusions on social resource allocation 

The conclusions cai'i be summarized as a justification for increasing the resources 
allocated to education, and as a suggestion that these resources be re-distributed 
in faivour of primary, secondary and vocational, rather than university, education. 
Although rates of return in other countries are not strictly comparable, it is 
interesting to note that the comparison between the estimated Colombian rates 
of return and available estimates for other Latin American countries in Table 5 
shows that the rate of return to secondary education is highest in Colombia, 
while the returns to university education are lowest. In this connexion it should 
be noted also that the rate of expansion of higher education in recent years has 
exceeded the rate of growth of primary, secondary or vocational schools in Colom- 
bia.^ Cost-benefit considerations do not appear to justify this distribution of 
resources. If measures of the social rate of return to education are taken as a 
reflection of the relative economic profitability of investing additional resources 
in each level of education, then purely economic considerations would suggest a 
greater expansion of vocational, secondary and primary education. This argument 
does not rest upon the absolute magmtude of the rate of return, which as we 
have seen varies according to different assumptions, but on the ranking of the four 

^ types of education, which remains the same whatever assumptions are adopted. 

' One other possible justification for substantial public investment in higher 
education remains to be considered, namely, the possibility that university educa- 
tion offers greater indirect (or *externar) benefits than other levels of. education, 
for, as has been emphasized earlier, all these measures of rates of return include 
only direct monetary returns. Schultz, however, points out that if this is the 
justification for investing in higher education, a continued policy of general; 
public subsidy of all types of higher education may not be the best means of . 

1. Returns to Education, op. cit., pp. 36 and 41. < 
. 2. Ibid., p. 45. • / ■ / / 

3. Schultz cites annual rates^f, expansion between 1950 and 1962 of 8.5 per cent for primary-; 
school enrolments, 10.7 per cent for general secondary and vocational schools, and 11.5 per cent; 
(between 1959 and 1964) for universities. 
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Table 5. Estimated rates of return to education in four Latin American countries 





Colombia 


Colombia 






Venezuela 




1965 


1965 


Mexico 


Chile 


1957 




private 


social 


1963 


1959 


social 




rate 


rate 


private 


social 


rate 


Ediieational level 


(in Bogota) 


(in Bogota) 


rate 


rate 


(urban) 


Primary over none 


18 


15 


45 


24 


82 


Middle over primary^ 






17 


29 


17 


Secondary over middle, or primary 


34 


27 


15 


17 


University over secondary 


5 


3 


40 


12 


23 


1. In Colombia and Venezuela secondary education includes 


the level called 


'middle' 


in Mexico 


and Chile. 



In the two latter countries the rate of return to secondary over primary Schooling would be higher 
than over middle, or approximately the average of secondary over middle and middle over primary. 
(N.B. The rates of return arc not additive, so that the return to secondary over primary is not 
equivalent to middle over primary plus matriculation over middle.) 



SOURCE Returns to Education, op. cit.. p. 38. Table 9 

Colombia: In this study, rates for men on basis of adjusted liourly wages. 

Mexico: M. Carnuy. *Rates of Return to .Schooling in Latin America'. Journal of Human 
Resources. Vol. II, No. 3, Summer 1967. p. 368. Table 7. 

Qiile: A. Harberger and M. Selowsky, *Key Factors in Economic Growth in Chile*, paper 
presented at Cornell University Conference, 'Next Decade in Latin American Develop- 
ment', April 1966 (Mimeo). 

Venezuela: C. Slioup. The Fiscal System, Venezuela, Baltimore. John Hopkin Press, 1956. 



achieving these benefits. 'If it is believed that the social externalities of training 
and maintaining a large pool of university-schooled manpower are important 
objectives of the society that will, over the years, yield high returns, then new 
policies are required to attract these human resources and raise their returns ^ 
within the domestic labour market.'^ 



B. Conclusions on private resource allocation 

The private rate of return provides useful information for the policy-maker, not 
only on the efTects of different patterns of social resource allocation but on the 
financial incentives for private individuals to acquire university education and 
work in Colombia. The private rate of return as estimated in this study, under 
4 per cent, is very low. This is likely to be well below the alternative rate of return 
that could be earned on savings if invested in banks or in some other form. This 
means that individuals who do invest in themselves, or their children, by paying 
for university education may eventually end up, trying. to increase their rate of 
return by seeking better-paid employment outside Colombia. This appears to be 
the case. No detailed study of 'brain drain' from Colombia has been attempted, 

= but Schultz points out that 'from the high rate of exodus of Colombians applying 
for immigration visas to the United States in the period 1961-63 a recent Pan- 

l American Health Organization study inferred that the professional brain drain- 
particularly doctors, engineers, and technically trained university graduates— was 

1. Returns to Education^ op. cit., p. 50. 
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of more serious proportions than in any other major Latin American country'.* 
Schuhz therefore suggests that 'until the private rate of return to higher educa- 
tion is manifestly greater than it is today, public policy may be more effective if 
it seeks directly to subsidize persons engaged in activities where external benefits 
are presumed to be important, rather than continue to underwrite the costs of 
university training for all students some of whom are likely to emigrate upon 
graduation for more remunerative jobs abroad'.^ 



C. Policy conclusions : two alternative methods 
of interpretation 

This study of rates of return in Colombia suggests two different courses of action 
that may be profitable ror either the state or the individual. On the one hand, the 
individual or the state may choose to accept' the rates of return thus estimated 
as data, and make allocative decisions in the light of differences in rates of return. 
Thus cost-benefit analysis would suggest that the government of Colombia should 
reduce the rate of expansion of university education, and that many individuals 
should choose lo go to vocational schools rather than universities. It suggests 
also that those individuals who did choose a university education would do so 
largely for non-economic reasons, such as social prestige. Undoubtedly this is 
one factor explaining the high rate of private demand for higher education. 
Another factor, of course, is that in practice people do not ordinarily base their 
decision as to whether to go to the university on a fine calculation of the com- 
parative rates of return on this as against alternative forms of investing their 
. private resources. So far as economic considerations are concerned, they are 
likely to be much more impressed by the (more evident) fact that absolute earnings : 
of university-educated people average about twice as *high as for secondary- : 
educated persons, and nearly ten times ?»s high as for persons who have only 
attended primary school. But to look only at these earnings differentials is to : 
neglect the high costs of a university education, particularly earnings forgone. ^ 
On the other hand, the estimated rate-} of return can be regarded as variables \ 
which can be altered by taking actions designed to widen the spread between i 
costs and benefits. Thuj, in Colombia, the apparent low social rfites of return / 
to university education might prompt the government to take steps toward both | 
reducing the high costs of university education and improving the utilization of i 
university-level personnel in the economy. Similarly, the low private rates of ■ 
return might prompt individuals to try to raise their own expected rate of return ; 
to university education by seeking more remunerative employment outside 
Colombia. 



\: Returns to Educations op. cit., p. 37. Source: Inter-American Development Bank, Social 
Progress Trust Fund Fifth Annual Report 1965, Washington D.C., 1966, p. 236. 
2. Retttrns to Edttcation, op. cit., p. 49. 
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III. General lessons for educational planning 

The main purpose of this case study has been to see what lessons from Colombia's 
cost-benefit experience may provide useful guidance for other developing countries 
that may be considering such an approach. 



A. Some general qualifications 
« 

At the outset we must call attention to three important caveats concerning the 
limitations of educational cost-benefit studies at the present state of the art, 
which are well illustrated by the Colombia study. 

First, cost-benefit studies, as in this case, usually try to measure only the 
direct economic benefits of education accruing to individuals and to society. They 
explicitly exclude indirect (so-called 'exienmr) benefits of both an economic and 
social character, which may in many instances be very substantial. Thus., by 
definition, a cost-benefit study is likely to under-estimate the total benefits of all 
sorts, and the total rate of return in this broader sense, accruing from a given 
investment in education. This is especially the case with respect to primary educa- 
tion and to various types of education of women. The educational planner cannot 
ignore these important social and indirect economic considerations; he must weigh 
thfim as best he can in addition to the circumscribed results of a cost-benefit 
analysis. 

The second caveat is that a cost-benefit analysis is based on factual evidence 
from the present and the past, whereas the educational planner and policy-maker 
must deal with the future. Also, cost-benefit analysis deals wjth broad cumulative 
averages from the past, whereas the planner , and policy-maker are concerned 
with marginal changes in the future allocation of educational resources. Thus* 
they must make jud/^ements as to the incremental benefits that will ftow from 
incremental investments in one or another educational direction. For example, 
given a certain amount of additional resources to dispose of, they must decide 
how these can be most profitably distributed as between primary, general-second- 
ary, vocational, and university education; or between- lUral and urban schools; 
or between formal and non-formal training. A cost-benefit study can provide 
some useful rough-and-ready clues about the best educational areas for expansion 
at the moment (in so far as the average rate of return from past investment happens 
to be reasonably close to what the future return would be on a new marginal 
investment) but it is even then of little help in deciding how much to expand in 
any one promising direction before diminishing returns set in. 

Finally, quite apart from the foregoing limitations, a cost-benefit study inevitably 
runs the risk of being a statistical 'house of cards'. The inherent logic of the exercise 
requires that a wide assortment of data be employed and that a \^ \dt variety of 
crucial assumptionis be made. There is wide margin for error in most of these, 
and while some errors may cancel others, certain basic errors can be cumulative. 



267 



Educational cost analysis in action: case studies for planners 

Therefore the reliability of the final rate-of-return estimates is only as good as the 
data and assumptions on which it is based. Unfortunately, at the present time, the 
necessary data are quite sparse in most developing countries, and much research 
is still needed to provide a sounder basis for most of the crucial assumptions. 

The purpose of stressing these general caveats is not to suggest that cost-benefit 
studies are so c.irrounded by limitations that they are. useless. It is rather to warn 
the educational planner and policy-maker that a cost-benefit study is not a miracle- 
worker. If well done, such a study, weighed along with other evidence and consider- 
ations, can provide valuable new insights and can better inform the planner about 
the future. But it will net relieve him of the need to apply his own good judgement. 



B. Some specific problems of cost-benefit analysis 

In the Colombian study the author was careful not to overstate the reliability and 
significance of cost-benefit analysis. He stressed throughout the statistical problems 
that he faced. The study does not attempt to solve the sort of problems wh^ 
would require among other things an extensive analysis of the structure of labour 
markets and wage determination in developing countries. But it does attempt to 
meet some of the other objections that can be raised to the use of earnings data 
to measure economic benefits of education, such as the existence of unemployment. 
The regression analysis attempts to isolate some of the factors that may help to 
determine earnings, apart from education, but the author freely admits that other 
factors remain and that his rates of return represent in part the returns to labour 
and entrepreneurial physical capital as well as to education per se} The conclusion 
he reaches regarding one other possible source of bias — namely, that the sub- 
stitution between work and leisure is relatively unimportant — is a potentially 
significant finding but needs cross-checking in a number of other cases before 
being accepted as a general rule. 

Another problem is the magnitude of external social benefits. On this point 
the study provides no evidence but does make some interesting observations. 
Similarly the study only partially solves the problem of the impact of educational 
wastage on social costs and benefits. On these two points, also, further research 
is needed to improve the accuracy and usefulness of rate-of-return estimates for 
education. 



C. The use of co^>l henefit analysis 
in decision-making 

It is too early to say whether this study has had any impact on educational 
policy-making in Colombia, However, suggestions can be made as to what 

1. Returns to Education, op. cit., p. 30, 
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general conclusions for action might be drawn from this type of analysis in 
other countries. 

(a) The relation between cost-benefit cvialysis and 
manpower requirement forecasts 

The study demonstrates that an analysis of the relative earnings of different 
groups .of workers, together with an estimation of the costs of their education, 
can give certain insights into the workings of the labour market, and into the 
making of private educational decisions. For example, the author mentions an 
earlier study of the future requirements in Colombia for high-level manpower 
which concluded that 'although the economy evidently '*needs" additional high- 
level manpower, if additional human resources are supplied they, will not be 
currently rtilized'.^ The educational policy-maker may be ternpted by such an 
assertion — that the economy 'needs' high-level manpower — to expand investment 
in universities, without too much concern over the issue of utilization. Rate-of- 
return analysis suggests what would be the result of such a policy: a-fall in the 
earnings differentials of university graduates, due to the irxreased supply, and a 
reduction in the already low private and cocial rate of return. In the Colombian 
situation this would be likely to lead lo fuither emigration of graduates, in some 
other developing countries to graduate un^^mployment. This »vould be fhe case, 
that is, ifthe expansion of higher education were unaccompanied by effective 
economic policies and actions aimed at improving the economy's utilization of 
high-level manpower. 

(b) The ne^^ for sensitivity analysis of rates of return 

Thiy|tudy is also interesting for its demonstration of the possibilities of sensitivity 
ai^ysis of rates of return. Many early studies of this sort simply gave one set of 
assumpUofi^and one value for the rate of feturn, and if educational policy-makers 
felt that certain assumptions, for instance about the economic value of students' 
time, were unrealistic, they were tempted to reject the whole approach. In this 
study, a range of alternative values is presented. In principle the effect of many 
other assumptions about costs or benefits could be tested in the same way. For 
example, if it were believed that the external benefits of higher education were 

, twice as great as those of primary education (or vice versa), a notional adjustment 
to the benefit side of the calculation could be made, and the implied relationship 

; between benefits and costs could then be assessed. 

The result of analysing rates of return with respect both to hourly and weekly 

; earnings of workers was to show that education is likely to affect the supply of 
labour in an economy by giving incentives to workers to substitute work for 

\ leisure, or vice versa, when the 'price' of their time changes. Also the comparison 

j ■ _ i\ 

\ 1. W. Bowman Cutter, Howard J. Howe, and Charles C. Stover, *High Level Manpower 
; in Colombia: A Market Analysis', Princeton University, August 1967, pp. 94-96 (mimeo). 
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o\ rates of return for men and for women raises some interesting questions about 
the demand for male and female labour in different categories. This suggests the 
need for further study of the occupational distribution of men and women in 
relation to educational distribution. 

(c) The use of private rates of return for public policy-making 

Schultz suggests in the Colombian study that changes in public subsidization 
or taxation policies might lead to a more efficient pattern of private investment 
in education. One advantage of calculating private rates of return to education 
is that such changes in policy can be better assessed in terms of their influence 
on private economic incentives. For even if it is true that relative earnings do not 
reflect relative contributions to social welfare, lifetime earnings expectations and 
relative costs of different types of education are nevertheless likely to influence 
private decision-making. 

(d) The possible responses to rate-of return estimates 

As was seen in the preceding section, information on earnings in relation to costs 
may influence private decisions in either of two opposite directions. It may lead 
the individual to choose the investment option promising the highest rate of 
return, in this case vocational education; or it may lead him to look for ways of 
increasing the rate of return to a particular type of education, in this case by 
encouraging university graduates to emigrate. 

Injike manner, the results of a cost-benefit study may lead educational author- 
ities and the government at large to respond nn-orieHDr more of three different , 
directions: (1) to change the pattern of resource allocation in favour of levels of ; 
education appearing to offer the highest rates of return; (2) to improve eductiHonal I 
efficiency SLnd reduce costs in relation to benefits, and (3) to improve the utilization \ 
of educated personnel in the economy and thereby raise the benefits accruing from [ 
education. Thus, for example the fact that rates of return are higher at some levels ; 
in Colombia for men than for women does not necessarily suggest that the govern- 1 
ment should stop investing in women's education, but that it should re-examine I 
both the efficiency of such education and the utilization of women in the labour I 
force in order to try to increase the economic benefits derived from having highly- 1 
educated women workers. • j 

In most cojntries these three reactions to a rate-of-return analysis are. not ; 
mutua^'ly exclusive; the existence of significant differences in rates of return to ] 
different types or levels of education should lead both to marginal changes in ! 
resource allocation and at the same time to a search for ways of increasing benefits i 
in relation to costs, both by increasing efficiency of education and by increasing! 
efficiency of manpower utilization in the economy. .i 
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(e) Coiichisions on the use of rates of return in policy-making 

In the foregoing critique of the Colombia cost-benefit study in particular, and of 
educational cost-benefit studies in general, stress has been laid on both the use- 
fulness of such studies and their specific limitations and pitfalls which educational 
planners and policy-makers should bear in mind in deciding whether to undertake 
such studies or in utilizing their results. The limitations are clearly formidable, 
especially at this point in history when essential economic, educational and social 
data are frequently scarce and imperfect, and when much more research is needed 
to provide a more solid basis for the assumptions that must be made in any such 
analysis. But despite these limitations we would encourage planners to undertake 
cost-benefit studies, just as we would encourage them to undertake studies of 
manpower requirements, of cost and revenue projections, and a variety of other 
analytical and research approaches that can shed useful light on the present 
performance and prospects, needs and tasks of the educational system, both 
internally and. in relation to the economy and society, 

A carefully conducted cost-benefit study, as has been seen, does not pretend 
to emerge with precisely accurate statistical results. At best it provides order- 
of-magnitude figures. But these, when properly interpreted, can force important 
questions into the open, can provide new insights concerning the behaviour of 
both the educational system and the economy, and can make for better-informed 
judgement by those who must make projections into the future and make serious 
decisions that will affect the future course of education ahJ society. There is no 
escaping such decisions. They must be made, there is no perfect crystal ball for 
reading the future accurately as a basis for such decisions. Lacking such a crystal 
ball, cost-benefit analysis combined with other forms of analysis is the most rational 
alternative. For the alternative to these is to move blindly into the future, with all 
its attendant risks. 

Only some of the policy issues that can be raised by a study of expenditure on 
education in a cost-benefit framework have been discussed. The data on which 
the study in Colombia was based were fairly detailed but for only a small sample 
of the labour force, and many other countries planning a labour survey might 
be able to collect such data by the addition of some questions on earnings and 
education. Thus from a relatively small survey, some tentative conclusions about 
the relation between wage levels and costs of education can be obtained. This 
information-can never be the sole basis for decision-making in education, for as 
this case-study has shown, such issues as the indirect economic and social benefits 
of education are neglected in such information. But since the maximization of the 
economic productivity of national resources is one aim of planning, this inform- 
ation can suggest some policy priorities, and can help point to ways in which 
the motivation and decisions of private individuals, may be affected by. public 
policy. 
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HEP book list 



The following books, published by Unesco:IIEP, are obtainable from the Institute or 
from Unesco and its national distributors throughout ihe world: 

Educational development in Africa (1969. Three volumes, containing eleven African 
research monographs) 

; Educational planning: a bibliography (1964) 

Educational planning: a directory of training and research institutions (1968) 

Educational, planning in the USSR (1968) 

Financing educational systems (series of monographs: full list availal in request) 
? Fundamentals of educational planning :(sQries of monographs: full list available on request) 
Manpower aspects of educational planning (1968) 

Methodologies of educational planning for developing countries by J.D. Chesswas (1968) 
; Monographies africaines (five titles, in French only: list available on request) 
' New educational media in action: case studies for planners (1967. Three volumes) 

\ The new media: memo to educational planners by W. Schramm, P.H. Coombs, F. Kah- 
nert, J. Lyle (1967. A report including analytical conclusions based on the above 
three volumes of case studies.) 

; Planning the development of universities — / (1971. Further volumes to appear) 

'■ Population i^'rowth and costs of education in developing countries by Ta Ngoc Chau (1972) 

. Qualitative aspect's of educational planning (1969) 

' Research for educational planning: notes on emergent needs by William J. Piatt ^(1970) 
. Systems approach to teacher training and curriculum development: the case of developing 
countries by Taher A. Razik (1972) 

' The following books, produced in but not published by the Institute, are obtainable 
through normal bookselling channels: 

I Managing educational costs by Philip H. Coombs and Jacques Hal la k 

I Published by Oxford University Press, New York, London and Toronto, 1972 

■ Quantitative methods of educational planning by Hector Correa 

Published by International Textbook Co., Scranton, Pa., 1969 

The world educational crisis: a systems analysis by Philip H. Coombs 
I Published by Oxford University Press, New York, London and Toronto, 1968 



The International Institute 
for Educational Planning 



The International Institute for Educational Planning (HEP) was established by Unesco in 
1963 to se»ve as an international centre for advanced training and research in the field of 
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by the Government of France. It also receives supplemental support from private and 
governmental .sources. 

The Institute's aim is to expand knowledge and the supply of competent experts in 
educational planning in order to assist all nations to accelerate their educational devel- 
opment. In this endeavour the Institute co-operates with interested training and research 
organizations throughout the world. The Governing Board of the Institute consists of 
eight elected members (including the Chairman) and four members designated by the 
United Nations Organization and certain of its specialized agencies and institutes. 

Chairman Torsten Husen (Sweden), Professor of Education and Director, Institute for 
the Study of International Problems in Education 

Designated Philippe de Seynes, Under-Secretary-General for Economic and Social Affairs, 
members United Nations Organization 

Richard H. Demuth, Director, Development Services Department, Interna- 
tional Bank for Reconstruction and Development (IBRD) 
Ernani Braga, Director, Division of Education and Training, World Health 
Organization ^ * 

. David Carney, Adviser, Common Market and Economic Affairs Secretariat, 
' East African Community 

Elected Alain Bienayme (France), Professor of Economic Science, University of 
members Paris-Dauphine 

Roberto de Oliveira Campos (Brazil), former Minister of Economic Planning 

and Development 

Abdul-Aziz El-Koussy (Egypt), former Director, Regional Centre for Edu- 
cational Planning and Administration in the Arab Countries, Beirut 
Joseph Ki-Zerbo (Upper Volta), Member of Parliament, professor at the 
Education Centre, Ouagadougou, and Secretary of the African and Malagasy 
Council for Higher Education 

V.K.R.V. Rao (India), Member of Parliament, Member of the Planning 
Commission, former Minister of Educat:o)\ 

S.A. Shumovsky (URSS), Head, Methodological Administration Department, 
Ministry of Higher and Secondary Specialized Education (RSFSR) 
John Vaizey (United Kingdom), Professor of Economics, Brunei University, 
London 

Inquiries about the Institute and requests for copies of its latest progress report should 
oe addressed to: 

The Director, HEP, 9, rue Eugene-Delacroix, 75016 Paris 



